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SHARON” STAINLESS STRENGTH-WEIGHT RATIO 
IDEAL FOR HEAVY DUTY BOMB RELEASE 


4, . Delivering bombs calls for more be light, yet have the strength 
than just the airplane. The bombs to safely cradle a 2,000 pound 
must be hoaked in the bomb bey *.- bomb. Too, as a precision instru- 


to stay fixed, yet absorb a min- 
~ imum of shock/regardless of 


ment it must withstand rust and 


i a corrosion, another reason de- 
rough flying. And they. must be i ey 
signers insist' on stainless steel. 


t _ rigged to atlow split-second re- 
lease for pin-point bombing at _ The manufacture of this and sim- 
high speeds. That's where the- ar all-weather military products 
modern bomb release comes in. demands great.amounts of 
The bomb release is constructed stainless — much of it is being c 
of stainless steel because’ it must supplied by Sharon Steél Corp. 
pp y orp 


. 
*Specialists in STAINLESS, ALLOY, COLD —— and COATED Strip Steels. 


SHARON STEEL CORPORATION 
Sharrow, F-enntyloania 

DISTRICT SALES OFFICES: CHICAGO, ILL, CINCINNATI, O., CLEVELAND, O., DAYTON 

@) DETPOIT, MICH INDIANAPOLIS, IND MILWAUKEE, WIS NEW YORK, N. Y 


PHILADELPHIA, PENNA., ROCHESTER, N. Y., LOS ANGELES, CALIF., SAN FRANCISCO 
CALIF... MONTREAL, QUE., TORONTO, ONT 






Fer information on Titanium Developments contact Mallery-Sheren Titenium Corp., indianapolis 6 








STANDARD 

OF THE INDUSTRY 
FOR OVER © 
30 YEARS_ 


§ ROSS orrrarmc VALVE company 


120 E. GOLDEN GATE AVE., DETROIT 3, MICHIGAN 
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BUSINESS IN MOTION 





To wr Cre aguce on jlhewstones yew he 


For several years this space has been used to tell 
how Revere has collaborated with its customers, to 
mutual benefit. Now we want to talk about the way 
our customers can help us, again to mutual benefit. 
The subject is scrap. This is so important that a 
goodly number of Revere men, salesmen and others, 
have been assigned to urge customers to ship back 
to our mills the scrap generated from our mill prod- 
ucts, such as sheet and strip, red and bar, tube, 
plate, and so on. Probably few people realize it, 
but the copper and brass industry obtains about 
30°¢ of its metal requirements 
from scrap. In these days when 
copper is in such short supply, 
the importance of adequate sup- 
plies of scrap is greater than 
ever. We need scrap, our indus- 
try needs scrap, our country 
needs it promptly 

Scrap comes from many dif- 
ferent sources, and in varying 
amounts. A company making 
screw-machine products may 
find that the finished parts 
weigh only about 50° as much 
as the original bar or rod. The turnings are valu- 
able, and should be sold back to the mill. Firms 
who stamp parts out of strip have been mate- 
rially helped in many cases by the Revere Tech- 
nical Advisory Service, which delights in working 
out specifications as to dimensions in order to 
minimize the weight of trimmings; nevertheless, 
such manufacturing operations inevitably preduce 
scrap. Revere needs it. Only by obtaining scrap 
can Revere, along with the other companies in the 
copper and brass business, do the utmost possible 


in filling orders. You see, scrap helps us help vou. 
In seeking copper and brass scrap we cannot ap- 
peal to the general public, nor, for that matter, to 
the small businesses, important though they are, 
which have only a few hundred pounds or so to dis- 
pose of at a time. Scrap in small amounts is taken 
by dealers, who perform a valuable service in col- 
lecting and sorting it, and making it available in 
large quantities to the mills. Revere, which ships 
large tonnages of mill products to important manu- 
facturers, seeks from them in return the scrap that 
is generated, which runs into 
big figures of segregated or 
classified  s« rap, ready to be 
melted down and processed so 
that more tons of finished mill 

products can be provided 
So Revere, in your own inter- 
est, urges you to give some ex- 
tra thought to the matter of 
scrap. The more you can help 
us in this respect, the more we 
can help you. When a Revere 
salesman calls and inquires 
about scrap, may we ask you to 
give him your cooperation? In fact, we would like 
to say that it would be in your own interest to 
give special thought at this time to all kinds of 
scrap. No matter what materials you buy, the 
chances are that some portions of them, whether 
trimmings or rejects, do not find their way into 
your finished products. Let’s all see that every- 
thing that can be re-used or re-processed is turned 
back quickly into the appropriate channels and 
thus returned to our national sources of supply, 

for the protec tion of us all. 


REVERE COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 189] ; 
Executive Offices: 


230 Park Avenue, New Yo 


SEE “MEET THE PRESS’ ON NBC/ TELEVISION EVERY SUNDAY 
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Starting the Graduate Engineer on a Career in Machine Design by W. L. Govan 


Suggestions for encouraging engineering graduates to begin their careers in the drafting roo 


Matching Torque Converters to Prime Movers by W. B. Gibson 
How to determine converter size and develop engine- converter performance curve 


Decalcomanias for Product Identification by Edwin Drewitz 


Decais presented as an economic and effective identification form that uses no strategic materia 


Product Designs 
Russian small arms; Electronic scaie; Preplasticizer triples capacity 


Evaluation of Automatic Computing Machines by Franz Al 


Principal types of the new group of huge automatic computers are described and 


Electronic Instruments for Mechanical Measurements by J. L. Murphy 


Devices and circuits for sensing, amplifying, and presenting mechanical measurement data 


Designing With Glass Reinforced Plastics 


A visual presentation of methods of fabrication and recommended design procedures 


A Realistic Approach to the Use of Titanium by H. Hanink 


Fest data just now is revealing some of the pitfalls t vid when applying titaniun 


Toggle Linkage Applications in Different Mechanisms by Thomas P. Goodo 


Applications illustrate how toggle linkages are effectively used 


Friction Wheel Drives Designed for Maximum Torque by Rudolph Kroener 


Designs that can be utilized to 7 


»yrotect machines from excessive load torques 


High Temperature Ceramic Coatings 


Coatings that increase the life of parts operating at 1,500 to 2,000 F by as much as 100 percent 


Bending Stresses in Eccentric Curved Beams by Joseph P. Vidosic 


Recent graphical data from photoelastic tests simplify the calculation of erch and crescent beams 


Investment Casting Alloy Selection and Design by D. V. Ludwig and R. L. Wood 


Properties of cast alloys plus recommended design practices for improved quality and pri 


Mechanical Design Aspects of Electronic Controls by M. Goldstein 


Discussion of new mechanical design practices that improve the performance electronic assemblies 


Selection Chart for Investment Casting Alloys by D. V. Ludwig and R 
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Mallory Engineering 
Suggests 

New Contact Assembly 

...Saves Customer Money 


REFORHI 


{FTER 
Hundreds of customers are profiting from Mallory contact 


know-how” which simplifies design and production, saves 


MALLORY 
SILVER CONTACTS 


valuable time and money 


A manutacturer of electric toy trains submitted a contact 
assembly job to Mallory which called for large silver contacts 
on a flat section of spring ste Mallory suggester 1a re-design 
of the part enabling a great reduction in the size of the silver 
contact and utilizing a Mallory-developed welding technique to 
insure maximum mechanical strength. The customer was given 


improved performance ...at a substantial saving! 





That's result bevond specifi 


Mallory contact know-how ts at your disposal. What Mallory 


has done for others can be done for you! 


| 
' 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


In Canada,madea sid by Johnson Matthey a Mallory Lid. 1101 


Electrical Contacts and Contact Assemblies 





—— 


SERVING INDUSTRY WITH 


P-R- MALLORY @& CO. Inc. Electromechanical Products 

2 - g Resistors Suittches 
Ti Tuners | ibrators 

Electrochemical Products 

Capacitors Re-iifiers 


Mercury Dry Batteries 





Metallurgical Products 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA ont.ts | Special Metals 
Welding Mate rigis 
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loblights 


When requesting further information from companies and organiza 
tions mentioned in the items below, confusion can be avoided by 


referring to the issue of Product Engineering in which items appear 





METALLIC MATERIALS 


ALTERNATE ALLOY STEELS have been pro- 
posed for cold heading and cold forging wires by 
the American Iron and Steel Institute. Five al- 
loys, 40B37 modified, 8035, TS8135, 14B35 and 
5035 are for components up to 0.5-in. dia; other 
four, 410B37 (for aircraft use), 80B37, TS8137 
and §0B37 are for 0.5 to 0.75-in. diameters. 


TIN CANS may have major competition from an 

aluminum-plastic container recently perfected by 

Reynolds Metals Co. Discovery 

is significant because a major use 

of scarce tin will be converted to 

' more available materials. Plas- 

ao tic-coated aluminum foil is label- 

ae ethene om ed in various colors and roiled on 

a mandrel. Aluminum top and bottom are then 
added. Government gets first crack. 


AUTOMOTIVE PARTS such as the top rails and 
brackets used in convertibles, formerly malle- 
able iron castings and steel fabrications, and un- 
til recently permanent moldaluminum castings, 
are now magnesium castings. Alloy being used 
is Dowmetal C-HTA, which develops a yield 
strength of 22,000 psi after careful solution heat 
treatment and precipitation hardening. 


HIGH COMPRESSION AUTO ENGINES incor- 
porating mass-produced aluminum biocks and 
heads are getting serious consideration. Kaiser - 
Frazer is taking a long look at the latest brazing 
and die casting techniques with an eye toward 
realizing large savings in weight, foundry opera- 
tions and overall production costs. 


SMALL AMOUNTS of rare earth metals in hot-dip 
aluminum baths improve the properties of final 
coatings. From 0.004 to 0.014 
percent beryllium gives a higher 
metallic luster than does a 
straight aluminum oxide. Battelle 
Memorial Institute engineers have 
also found that cerium reduces 
surface roughness causedby adhering dross and 
accumalation of aluminum at base of parts. 
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NICKEL-FREE ALLOY for high temperature ap- 
plications is offered by Wilbur B. Driver Co. of 
Newark, N.J. Intendedasasubstitute for various 
nickel-bearing heat resistant inaterials, iron - 
chromium-aluminum alloy has maximum oper - 
ating temperature of 1,750 Centigrade. 


"BORON STEELS are now well past the experi- 
mental stage"’, saysa spokesman for U.S. Steel. 
These lean alloys may account for 15 to 20 per- 
cent of this country's production by year's end. 
Best results are obtained through careful tem- 
perature control during quenching and tempering. 


NONMETALLIC MATERIALS 


TEFLON CCATED Fiberglas cloth has many uses 
as elevated - temperature insulation in motors, 
generators, coilassemblies, heat-sealing equip- 
ment and related applications. Sheets 0.003 to 
0.010-in. thick meet Class H requirements as 
electrical insulation, according to an announce- 
ment by the Irvington Varnish & Insulator Co., 
Irvington, New Jersey. 


SYNTHETIC GREASE operates satisfactorily on 
anti-friction bearing surfaces, and in lightly- 
loaded gears and mechanisms, 
ie at -100 F. Engineers at Wright 
Sp) Field Materials Labs say the lu- 
= bricant, acombination of various 
“(7 oil-base diesters, has reduced 
high-temperature life. 


PHOSPHATIZING COMPOUND, called Rustshield 
#2, gives steel and iron surfaces a rust resis- 
tant, absorbant, non-metallic quality that retains 
lubricants. Material has proven effective on 
thrust washers, pump pistons, gears, and valve 
roller pins, stems and guides. 


THE BULKY INSULATION normally used in elec- 
tricalcomponents can now be replaced by a ther- 
mosetting plastic varnish developed by Jack & 
Heintz Inc., Cleveland. Life of a solenoid used 
on a jetengine is 100 hr at 500 F., considerably 
longer at sub-zero temperatures. 

(continued or page 7 





Every day highly skilled engineers within 
our organization provide the answers to 


these problems. Backed by the company's 


70 help You cee 85 years’ experience in this field, our 


complete engineering service is at your 
THE DESIGN ENGINEER should provide us 
with preliminary layouts or prints of pro- 
posed bevel gear designs .. . type of 
drive, horsepower and speed .. . type of problem you may have. We will be glad 
loading (constant, intermittent or shock) to make our recommendations as to the 
type of material . . . driving member best design, the proper equipment and 
and direction of rotation 
THE PRODUCTION ENGINEER should fur- 


nish bive prints, material specifications, 


disposal, without ebligation, to study any 


bevel gear or Curvic coupling design 


the most odvantageous methods for re- 


ducing production time and costs 





manufacturing tolerances .. . quantity of 
gears to be produced . . . number of 
working hours available for production 


HYPOID 
GEARS 


mu GLEASON WORKS 


iour-tS - 
1000 UNIVERSITY AVENUE - ROCHESTER 3, - NEW YORK 
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VOLATILE POWDER that produces corrosion- 
inhibiting vapors has been adopted, after expen- 
sive testing, by several airlines for protecting 
the inside and outside surfaces of engine parts. 
Shell Oil's VPI 260 compound renders the com- 
bination of water and oxygen non-corrosive. 


ONE COAT of white titanium ename! 0.003 in. 
thick bonds to non-premium sheet steel so well 
that sawing, drilling and punching 
operations can be performed with- 
out danger of chipping. Strong 
Mfg.Co. of Sebring, Ohio, claims 
4 < this TiLoc coating has other fea- 
‘ £ tures of standard paints. 





MECHANICAL PROPERTIES of General Elec- 
tric'’s No. 12650 silicone rubber are reported 
higher than for existing compositions. Tensile 
strength is 600 psi; elongation, 240 percent; and 
the Durometer "A" reading, 50 +5, Flexibility 
is maintained down to -65 Fahrenheit. 


SELF-LOCKING BOLT has ahead that acts like a 
tlexible diaphragm. Six radial recesses in topof 
headandacircular recess just above shank per- 
mit "rim" of head to flex upward as it comes to 
bear ona flat surface during tightening. Engin- 
eers at the National Screw & Mfg. Co. of Cleve- 
land, fathered the idea. 


COMPONENTS 


PRECIOUS-METAL CONTACT SLUGS brazed 
into strip stock at desired locations form a low- 
cost switch rotor. Engineers at 
D. E. Makepeace Co. of Attleboro, 
Mass. say the principle can be 
used in many types of electrical 
contact assemblies because slugs 
can be positioned as needed. 





SERVO MOTORS incorporate high-voltage con- 
trol windings that permit their use without trans- 
formers in amplifier circuits. Close-coupled 
windings are also included for feed-back purposes. 
Saving of space and weight is primary advantage 
of these low-inertia motors which are made by 
Ford Instrument Co. of Long Island City, N. Y. 


ANTI-FOULING SPARK PLUG has a pre-com- 
bustion chamber which, according to Boeing en- 
gineers, contributes appreciably to better per- 
formance in airplane engines, cars and outboard 
motors. Starting, idling and acceleration char- 
acteristics are reported superior to those for 
standard plugs and heat range is wider. 
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CONDENSING FILTER removes moisture and oil 
from compressed air lines in two steps. Air 
passes down through a 24-in. long, §-1/2-in. dia 
annulus formed by concentric shells. Expansion 
of air against large cooling surface causes mois- 
ture to condense and fall to bottom of shell. The 
partially cleaned air then continues up through in- 
ner shell where oil is caught in loosely-packed 
Fiberglas. Air-line Engineering Co. of Cleve- 
land makes this Airianco filter. 


REVERSING DRUM SWITCH made by the Allen- 
Bradley Co., Milwaukee, is the equivalent of a 
three-pole double-throw switch. Uses are for 
across-the-line starting and reversing of a-c 
and d-c motors rated at two horsepower or less. 
Applications for the device include drilling ma- 
chines, milling units and laboratory equipment. 


ABSENCE OF MAGNETISM in abar magnet when 
heated above its Curie point is the key to the oper- 
ation of a new fire detecting de- 
vice. Demagnetized bar actuates 
a linkage that closes an electrical 
contact ina warning system. Sim- 
monds Aerocessories,Inc., Tar- 
rytown, N.Y. is the manufacturer. 





PROCESSES 


TOUGH ALUMINUM ALLOYS used in Lockheed's 
airplane assemblies are being formed by im- 
pact extrusion on punch presses, instead of by 
conventional machining. Considerable material 
and production time are saved, and complex parts 
have higher tensile strength as a result of cold 
working during forming. 


CONVE™ TIONAL PRESSES are now doubling as 
the pulling medium for stretch formi:.g aluminum 
alloy aircraft parts. One system has gripping 
jaws that can be arranged in a straight or con- 
toured configuration. Technique is in use at the 
Rohr Aircraft Corp. , Chula Vista, Calif., where 
it has resulted in increased productivity. 


RECENT STUDIES made at the National Physical 

Laboratories in Teddington, England, i:dicate 

wir that by the use of high rolling tem- 

(> * ied peratures and rapid rolling, cast 

slabs of high strength maymesium 

_ alloys containing upto 7.0 percent 

ma aluminum can be reduced from L5 

4 to 0.3 in. without reheating. In 

some cases, it is possible to roll the slabs down 
to 0.1 in. without producing edge defects. 

continued on page 9 ) 





Another new development using 


B. F. Goodrich Chemical Company raw materia!s 


f Hamilton 
sted Aircraft 


tford nn 


it fl 
oration, E. Har 


DD another to the long list of 


Hycar rubber successes—a 
bone-hard, feather-weight sponge 
rubber filler for hollow steel propel 
ler blades. It fills the void between 
propeller blade core and shell, pre 
vents the shell from vibrating in and 
out. It also supports the shell against 
and other 


the impact of rocks, ice 


material thrown up by the plane's 
undercarriage 

To find this filler took several years 
of searchand tests of nearly athousand 
rubber compounds. The winner con- 
tained phenolic resin, nylon, and an 
oil-resistant Hycar rubber compound 
The presence of Hycar gives added 
toughness to the phenolic-nylon 


blend 


GEON polyviny! materials « 


HYCAR American rubber e 


Sponge rubber 


HEART - 


makes propeller 


Hycar nitrile rubber’s versatility 
helped make this new material possi 
ble. For Hycar has high resistance to 
heat, cold, cooling liquids, gas, weath 
er and wear. It has excellent compres 
sion set characteristics, good aging 
properties and low 


moisture vapor 


permeability. 

Hycar’s advantages make it ideal 
for many civilian and defense prod- 
ucts—in developing entirely new 


ones. Right now demand for Hycar 


GOOD-RITE chemicals and plasticizers 


HARMON organic colors 


Pr 


blades stronger! 
a 


exceeds supply, but limited quantities 
are available for development work 
For technical advice, please write 
Dept. HL-6, B. F. Goodrich Chemical 
Company, Rose Building, Cleveland 
15, O. Cable address: Goodchemco 


B. F. Goodrich Chemical Company 


A Division «* The B. F. Goodrich Company 





Need extreme temperature resis- 
tance? Hycar has it— plus abrasion 
resistance and more advantages. 
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STUD WELDiNG of aluminum alloys is getting 
some attention at Cyc-Arc Ltd., London, Nl, 
England. Tests indicate that the stud diameter 
should not exceed twice the plate thickness. Max- 
imum stud diameter is now about 5/8 in. , a limit 
determined by electrical conditions. 


DENSITY CONTROL is a big problem when it 
comes to making powder metal parts. New meth- 
od, which utilizes a special hy- 
draulic press, has been develuped 
jointly by the Arthur Colton Co., 
Detroit,aand Michigan Powdered 
Metal Prod. Inc. Precision ad- 
justment of upper and lower cyl- 
inders permits setting up a definite ratio between 
the pressures on the top and bottom of briquets. 


COLOR MOVIES get the three-dimensional effect 
through use of an alternate-frame technique per- 
fected at Wright Air Development Center, Day- 
ton, Ohio. One camera, one reel of film, and one 
projector is used. Whenthe film is shown, view- 
ers wear polarized spectacles that allow the left 
and the right eye to see alternately every other 
frame as it is projected on the screen. The re- 
sult is a synthetic true vision. 


TESTING 


INTERCHANGEABLE LOAD CELLS of different 
capacities are the signal devices in a remote re- 
cording weighing system made by Streeter-Amet 
Co. ,of Chicago. Cell voltage is fed to a balanced 
bridge circuit containing a calibrated strain gage. 
Voltage differentials actuate a servo-balancing 
motor which operates mechanical printing equip- 
ment that records data on cards, ledger sheets, 
tape or other types of permanent record. 


PRODUCT 
ENGINEERING, 


5,000 DATA HOLDERS feature a recorder design- 
ed around a slotted drum and associated guides 
and colored indicators. Lyon- Thompson System, 
Ltd, Edgware, Middiesex, England call their de- 
vice the Visi-Control Planning Machine. Data re- 
corded on the drum progresses at predetermined 
intervals toward a chosen date line. 


PHOTO FILM BASES having dimensional stabil- 
ity, optical clarity, low moisture absorption, con- 
stancy of composition and good aging qualities in 
range from -65 to+140 F have been developed at 
Armour Research Foundation. Material is es- 
sentially a cellulosic. 


MINIATURIZED DECADE COUNTER comes in 
two models that cover different ranges. Potter 
Instrument Co. Great Neck, N.Y., has rede- 
signed the units, one for rates upto 30,000 counts 
per sec, the other for countsto 130,000 per sec, 
so that all essential parts are contained in a case 
measuring 6-1/8 by 6-1/2 by 1-1/8 inches. 


WAVE-SHAPER for establishing timing marks 

in oscillograph studies converts sinusoidal input 

into a_ series of unidirectional 

pulses. Various models of the 

Labmarker, made by Berkshire 

Labs of Concord, Mass., pro- 

duce pips of either positive, nega- 

= tiveor both polarities. Peak out- 

put pulse is about one-twentieth of the input volt- 

age (36 v max), frequency range is from 25 cy- 
cles to one megacycle. 


PORTABLE LEAK LOCATOR makes ita simple 
proposition to spot defects in evacuated assemb- 
lies such as vacuum bottles and electron tubes. 
RCA Victor's Type EMV-7 instrument has high- 
sensitivity, is fast acting and simpleto operate. 





rHIS MONTH’S COVER 


The Wright J-65 is one of the world’s most powerful and efficient turbo 


jet engines. Selected by the U. 
swept-wing Republic F-84F Thunderjet, the J-65 


S. Air Force as the powerplant for the new 


develops 7,220 pounds of 


thrust and drives the F-84F at speeds in excess of 600 miles per hour. Ex 
act performance figures are restricted. 


This month's cover pictures a J-65 installed in one of the jet test cells 


used by Wright Aeronautical at the company’s Wood-Ridge, 


plant 


test engineering slang 


recording instruments in the test cell's control room 


Many of the extra lines showing in the picture 


New Jersey, 
called “ 
are to bring temperature and pressure 


spaghetti” in 
data t 


The large bell-shaped 


horn installed in front of the engine's inlet is an air flow measurement nozzle 
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Here's another spot where VINYLITE 
Plastic outperforms all other older ma- 
terials—in washi:g-machine lid seals. 
Beaten, battered, constantly exposed 
to water and detergents, these easily ex- 
truded seals of VINYLITE Brand elas- 
tomeric materials last a lifetime! 
Manufacturers find that their high 
flexibility simplifies handling, speeds 
production, saves money. Salespeople 
make sales points of their color and 
durability. Housewives welcome their 
complete freedom from stretching, 
cracking, swelling, softening. Practi- 
cally indestructibie, they resist deter- 
gents, soaps, water, acid and alkali so- 


UTMOST COMPACTNESS for circuitry is 
achieved in this 30-conductor cable for any- 
thing trom juke boxes to jet planes. It's jack- 
etai and color-code insulated with strong, 
flexible, lightweight, oil-, water-, chemical- 
resistant VINYLITE Brand Plastic. By Lenz 
Electric Mfg. Co., 1751 No, Western Ave., 
Chicago 47, Ill. 





lutions, oils, greases, dirt, mildew, age. 
You'll find these materials in the 
door gaskets of leading refrigerators, 
in lightweight, quality garden hose, in 
moisture- and chemical-resistant wire 
insulation. They're the preferred mate- 
rial of many manufacturers for ex- 
truded belts, welting, intravenous tub- 
ing, and molded light plugs, distribu 
tor cap nipples, vacuum cleaner bump- 
ers, hair curlers, and other products 
Let them lower your costs, speed as- 
sembly, lengthen product life. Write 
for the free booklet, “VINYLITE Resins 
and Plastics — Extrusion and Molding 
Materials.” Address Dept. LH-10. 


DIMENSIONAL STABILITY despite changes 
in temperature, humidity, is the feature of 
VINYLITE Plastic Rigid Sheets from which 
this water-, oi!-, grease-, stain-, and flame 
resistant “Correctocourse’” instrument is 
made. Gives boat course, speed, other facts. 
By Allegheny Plastics, Inc., for Frank G, 
Darlington, Box 98, Sewickley, Pa. 


Propu¢ 








Gaskets by Johnson Plastic Corp.. Chagrin Falls, Ohio 


Vinylite 


PLASTICS 
5 





raaot\ OO Juss 
BAKELITE COMPANY 


A Division of 
Union Carbide and Carbon Corporation 


uc) 
30 East 42nd Street, New York 17, N. Y. 


LASTING PROTECTION. Containers lined 
with coatings based on VINYLITE Brand 
Resins withstand oils, greases, alkalies, most 
strong acids, other chemicals, for years of 
use and re-use. Odorless, tasteless. Resist 
impacts, dents. Won't chip, peel, or flake. 
“Gaco” drum lining by Gates Engineering 
Co., P.C. Box 1711, Wilmington, Del. 
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@ No ONE chain serves every purpose) 


LINK-BELT makes all types of chains 





Power transmiss 
harvester a compl 
Belt Class 400 Pir 
model also has 
and 


... recommends the right one for your job 


Typical chains from the complete Link-Belt line ™ 
i ORI more ti nitro; ry lll operating 


quali re ke nto consideration by Link-Beit engineers 


ae. = 
WV they nmend a chain for one of your machines. From 
t fo the most complete line of conveying and power transmission 
>» - ‘ 
Vi ) I rock¢ they can select the right type to meet your 
, 


Link-Belt builds them all 


, fards. Exact control of ma 

i 7] ss“ cre a 

ofat ber of types nce of longer 

f Link-Belt chain for car 

x art ase et 

LINK -BELT COMPANY: Chicago 9, Indianapolis 6, Philadelphia 40, Adlanta 

Houston 1, Minneapolis 5, San Francisco 24 os Angeles 43, Seattle 4 

loronto &, Springs (South Africa). Offices, Factor Branch Stores and 
Distributors in Principal ¢ ‘ ' 


P| LINK<@}BELT 


Class 3S  bushed roller Combination chain, with 
chain with offset sidebar cast links pin-coupled to 


So la CHAINS AND SPROCKETS 


moderate speeds 
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GRAMIX and GRAPHITAR 


help Lear-Romec air pumps 





— ’ 
operate efficiently at 10 miles up! 





When a pilot is ten miles high with the temperature down around fifty below, it's mighty 
important to have radar equipment that he can depend on. It’s the job of this little 

1/15 hp air compressor made by Romec Division of Lear, Inc., in Elyria, Ohio, to 
keep radar functioning efficiently. And one of the big reasons the compressor 
does its job so well is because it’s made with GRAPHITAR vanes and end plates and 
i GRAMIX rotor. At temperatures as low as 67° below zero Fahrenheit 

and altitudes of 50,000 feet, this little pump delivers a constant supply of oil-free 
compressed air at “sea-level” pressure for radar and electronic equipment Ir 

will operate continuously at 4600 rpm for i000 hours. The GRAPHITAR 


and GRAMIX parts are vital to this efficient performance 


GRAPHITAR is a versatile engineering material for seals, bearings, cylinder 


liners, pistons and countless other parts. It can be formed into relatively 


complicated shapes and ground to tolerances as close as .0005” 


GRAPHITAR is extremely light weight yet mechanically strong and highly 


factor 


resistant to wear, making it ideal for use where weight is a factor 


GRAPHITAR will improve your product performance 
critical metals such as steel or aluminum for defé 
It is available in many different grades to meet parti 


specifications and working conditions 
‘ 


: 





. 


cov te A oy Ri Marg, Ps 


THE UNITED STATES 
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GRAMIX is cic pressed from 

powdered metals. It can be 

oil impregnated during manufacture 

for self-lubrication, eliminating 

the need for regular oiling. GRAMIX 

bearings and specialty parts are 

strong and rough, too, and they can 

be precision die-pressed to 
tolerances within .0005”. Be- , 


cause they require little or ng 


machining, GRAMIX parts cossAess 


than similar machis parts 


GRAPHITAR and AMIX parts 
can impgefe the efficiency 

of Operation in a great 
many ways. For complete 


details, write today to 





157 


GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION, SAGINAW, MICHIGAN 
13 
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thtective Control Without Overheating, 
=a FDA BRAKE % 


SOLVED THIS PROBLEM FOR GOOD! 


| 


+ 


; 


- 


™~ 
— 


Too much heat—not enough control! 
That was the problem of the Brainard 
Steel Company until they equipped their 
“Pay-out Reel” with a TDA Duo-Grip 
Brake! This machine serves the purpose 
of holding a coil of steel which is drawn 
into a cold rolling mill and then re- 
coiled. The brake is used to check the 
unwinding coil and, therefore, is con- 
stantly engaged and constantly generat- 
ing heat. The open brake drum area of 
the TDA Brake allows for rapid heat 
dissipation—adding to braking efficiency 
and eliminating a possible .ce hazard! 
Moreover, this sturdy brake has proved 
to be simpler to maintain. 


WHATEVER YOUR BRAKING PROBLEM— 
TAKE IT TO TDA BRAKE DIVISION! 


Contrelled rotation is often the key to high production output! Here Are A Few Of The Many Products 
Dependable, responsive brakes eliminate breakdowns—keep Which Can Be Equipped With TDA Brakes 


machines humming at a steady clip! Recognizing this important Conttinss © Gumpreties © Convepies ¢ Grnes 
fact, alert manufacturers are standardizing on smooth, efficient Cream Seporators © Diesel hook-ups © Dry cleaning 
IDA Brakes! They're taking full advantage of the more than machinery ® Extractors © Hoists ¢ Industrial electric 
IDA Brake Division—ex- trucks @ Lathes (automatic) ® Looms (textile) ¢ Lumber 
mill machinery @ Machine tools ¢ Materials handling 
equipment © Motors © Packaging machinery ® Paint 
mixers @ Press brakes © Printing presses * Rolling 
developing the specific type of brake vou need to meet your mills © Shears © Warpers (textile) © Welding posi- 
exact requirements! Mail the coupon below for more informa- tioners @ Winches © Automotive © Farm equipment 
tion on how TDA Brakes can be applied to your product. Earth moving equipment ¢ Construction equipment 
Public transportation 





iG years of experience offered by 
perience concentrated in a highly competent staff of brake 
technicians. Let TDA Brake Division put its forces to work in 


‘1 KO7, 
ty 


iw: PD om 
j \ TDA BRAKE DIVISION—DEPT. A-8 , 
% A ASHTABULA, OHIO + 
Cay nant 
Ww BRR Please mail brake information on these applications | 


NAME 
TDA BRAKE DIVISION 


COMPANY THE TIMKEN-OETROIT AXLE COMPANY 


ASHTABULA, OHIO 
ADDRESS ' Zi - 
Ta epted | p Standard | —— 


city 








REGISTERED 


Nov 





il Screw conveyors are not the same 


LINK-BELT offers you the widest range 
to match your design needs 





HELICOID CONVEYOR... 
Trouble-free chip removal 


unmounted 
gene applications; may 
mished in the metal best suited 
Purpose with components selected 


mplete lin 








More than capacity . .. more than length They're accurately made to insure easy 
are considered by Link-Belt engineers | assembly and smooth operation 

when they recommend screw conveyor for Link-Belt Screw Conveyors are made 

your machines. Abrasiveness, moisture in both continuous and sectional flight 

content, size of feed, corrosiveness and types — mounted and unmounted. Our 

many other factors are vitally important engineers will be glad to give you the 
Remember, Link-Belt is the nation’s complete story 

top producer of materials handling and 

power transmission equipment. ..another 

reason why Link-Belt Screw Conveyors LINK 

are simple, compact, have few wearing 


parts, greater dependability. Then too SCREW CONVEYORS 


LINK-GELT COMPANY: Chicago &, Indianapolis 6, Philadelphia 40, Atlanta, Houston 1, Minneapolis $, San Francisco 24, Los Angeles 33, Seattle 4, 


Toronto 8, Springs (South Africa). Offices in principal cities. 2 300 
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Worried about 
the Wire. 
Sipuation ¢ 


@ Each day, the mobilization program brings new and tougher 
problems for users of wire. 

So our biggest job now, as we see it, is to help you solve 
these problems. And as the world’s largest manufacturer of 
steel wire, we believe we can do it. 

On our staff, we’ve got some of the best metallurgists in 
the world. They’ve worked on thousands of wire application 
problems. And—here’s the best part—a problem that is new 
to you may be old stuff to our engineers. Maybe you're using 
a wire that’s unsuitable for the job it has to do. No matter 
what your problem, our metallurgists are qualified to recom- 
mend the best type of wire for the application, and they are 
always ready to cooperate with you. 

Anyway, if you’re having trouble, it doesn’t hurt to find 
out if we can help you 

This offer of free advice and help is nothing new. But we 
think you'll agree that this is a good time to repeat the offer. 


AMERICAN STEEL & WIRE COMPANY, GENERAL OFFICES: CLEVELAND, OHIO 
COLUMBIA STEEL COMPANY, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM 


AMERICAN MANUFACTURER WIDE SOUTHERN DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 





AMERFINE — High-quality fine wire 
AMERSPRING— music steel spring wire. 


AMERLOY —olloy heading wire 


AMERTEMP—heovy-duty oil-tempered wire. 
AMERHEAD — uniform heading wire 


AMERSTITCH—extra-tough metal stitching wire. 


evee = os be wee 
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TRADE MARK 


REG. U. S. PAT. OFF. 


a NEW MARK of Long-Established 
Quality 


Since 1878 and the earliest bicycle cyclom- 
eter ...to the present day when counters 
are built into everything from hay-balers 
and textile looms to jet planes and gasoline 
pumps... Veeder-Root has been “the name 
that counts.” 

Today, Veeder-Root is the world’s largest 
manufacturer of counting and computing 
devices for mechanical, electrical, and man- 
ual operation. And as a symbol of “the 
name that counts,” this trademark has 
been developed as a hallmark of old- 


fashioned quality and modern design in 
everything that counts. 

So when you buy counters. look for this 
mark, and remember: V-R stands for 
Veeder-Root . and also for “Value 
Received.” 


VEEDER-ROOT INCORPORATED 
The Name That Counts” 
HARTFORD 2, CONN. e GREENVILLE, S. C 
Montreal, Canada . Dundee, Scotland 
Offices and agents in principal cities 





Veeder-Root [touniens 
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How to remedy common errors 


in gasket design 





The fault The reason The remedy 





Gaskets so designed are expen 


sive to make as well as expen- 








to Use They break easily 
r stripping and center pick- 
| 
| 


isily damaged mn 





~ 





such gaskets also removes fragile wall. 


i 





—— | 
| 

\ 

5 
— 
“| 














, , 
tolerances involve special realistic tolerances, In 


extra manufacturing opera nost cases, a ent gasket is 
, 


] sorting entirely satisfactory if held no 
loser than + .010", even on 
etal parts t.u.at must be held 

002 Try standard or 
ercial tolerances before 


that special accu- 


necessary 











Centers from such holes prob- Avoid hole sizes under “42” di- 
thly require hand-picking. Be- ameter, If hole is for indexing o1 
cause small holes are eas) to sO it mav be possible 
extra inspection must be i small notch 


Naturally, this slows 


et production and In- 


sts O 











formation on the design and 
rs Gasket Materials.” This 24 
sue h as de Signing gaskets to 

nges for efficient sealing . 
tec mdition on gaskets, and many others 
You'll find, too p-to-date information on Armstrong's 
various sealing and friction materials. Included are govern 
1 SAE-ASTM ifications. See this manual in 
file for product desig For a personal copy, 


rit Ant strong Cork ; is and Packings Dept 


ine 


11) Arch Street, Lancaster, Pennsylvania, 


Armstrong s Gasket Materials 
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eee With 
TANDEM BELT 
DESIGN 
of this new 
variable speed 


drive 


Phe broadest possible range of instan 
aneous, stepless variations—far great 
+ than those obtainable with the sin 
vle belt used in co 


speed drives 


nventional variable 
irs with the 
Worthington ALLSPEED DRIVE 

two-belt 
sign also permits the use of a narrowe 


Is yo new 


Its exclusive tandem ce 


elt with consequent less wear from 


lexing and compression—all of which 
adds up to longer life 
Other plus values: | belt 


a@sy re 


Get Wider Speed Variation 


in Narrower Space 


ed to dismantle the 
Automatic positive belt tension 


placement — no ne 
unit 
ing. All wearing parts bronze-bushed 
All ball bearings shielded and life-lu 
bricated. In-line input and output 
shafts. Can be run in either direction 

Send coupon for Worthington All 
speed Drive bulletins AS-1600-B3 and 
\S-1600-B4. Worthington Pump and 
Machinery Corporation, Worthington 
Allspeed Drive Holyoke 


Massachusetts 


Division 


WORTHINGTON 


“7 ™ 
=. an 
pet toner 


= 4A 


eae 


—~ 


~ 


~~ » 
THE GOOD RIGHT — » HAND OF INDUSTRY 
ty 


- 


POWER TRANSMISSION 
sheaves, V-belts, variable speed drives 


PUMPS 


Pro }.NGINEERIN 


centrifugal, power, retery, steam 


AIR COMPRESSORS 
water-cooled, air-cooled 


MODELS Tv FIT ANY DESIGN 


Six sizes from -15 hp; up to 16-1 range 


of variation 


Covered or skeleton models—or sup 
plied less any parts, such as without shift- 
ing ports for attachment to your shifting 
mechanism 


With or without built-in motor—stand 
ard NEMA Frame 1750 rpm motor 


Upright or horizontal frame 


Extended control yoke available 


a 
Worthington Allspeed Drive Division 


rthington Pump and Machinery Corporatio 
Holyoke, Massachusetts 
Please send bulletins AS-1600-B3 and AS 


1ouo. B+ Worthing 


ton Allspeed Drive 


Name 


Company 


Addres 


AS.1.4 iiiaaihaiint ciniatinictiesenieeaine ieee 
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handle more shapes— 
sizes and materials 
on one machine! 


—give the machines you build extra “Change- 


over Capacity”—extra profif capacity with— 


REEVES 





VARIABLE-SPEED DRIVES 





With so many plants now converting to de- 
fense production, your customers are in Critical 
need of machines that can handle the greatest 
possible variety of work without costly delays 
in changing over from one job to another. 

By making Reeves Variable-Speed Drives 
standard equipment, you can give your Cus- 
tomers machines that handle a far wider range 
of shapes, sizes, and materials—merely by 
turning a handwheel, touching a button, or 
automatically. And, a/ways, for each different 


shape, size or material, the Reeves Drive will 
deliver exactly the right speed to assure the 
maximum rate of production. 

Take the first step today in this vital im- 
provement of your product. Write for the name 
of the Reeves Speed Control Engineer in your 
locality. He'll give you full details on America’s 
only complete line of variable speed drives . 
the reliable REEVEs line . . . competent counsel 
on how to adapt REEVES to your particular 
needs. No obligation, of course. 


REEVES PULLEY COMPANY - COLUMBUS, INDIANA 


Recognized leader in the specialized field of variable speed contro! 


Ask for complete information, includ 
ing engineering drawings and tech 
nical data, on the full line of REEVES 
Variable-Speed Drives and Controls 


Send for Catalog No. K75-3N a 


REEVES | 
; qpens comers 


accurate - variable 


REEVES ”: 
Contil 
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Example: Here’s how National Cash Register uses REEVES- 


equipped machines te handle more shapes, sizes and materials 


Reeves Variable-Speed Drives are standard equip- 
ment on the three sizes of Henry & Wright Dieing 
Machines, manufactured by Henry & Wright, 
Hartford, Conn., which are used by The National 
Cash Register Company, Dayton, Ohio. These 
machines produce 310 different parts at rates 
varying from 80 strokes per minute for larger 


parts or heavier stock to 400 strokes per minute 


for smaller parts or lighter stock. Machine speeds 
must be changed over that wide range with the 
least possible delay. In above installation, a REEVES 
Vari-Speed Motodrive (arrow at right) accu- 
rately controls the rate of feed into the dieing ma- 
chine. Another REEVES Motodrive (arrow at left) 
varies the machine's strokes per minute, to as 


sure maximum production of each different part 


Make REEVES standard equipment on your machines ... choose 


from the complete line built around these three REEVES basic units 


VARIABLE SPEED TRANSMISSION provides 


ability over o wide range—as high as 
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VARI-SPEED MOTOR PULLEY converts any 
nfinite, accurate, stepless speed adjust ' standord, constant-speed motor to a 
variable speed drive. Speed variations 
6 to 1. Sizes to 87 hp to 4 to |. Sizes to 10 


VARI SEED MOTODRIVE © combines m 
tor, speed-changing mechanism and gear 
reducer in one unit. Speed variations os 
great as 10 to |. Sizes to 25 hp 


— 











ys S 


CYLINDERS 


= 2A 


Joe, do you thirk you can buy a cylinder 
to do this job? it looks plenty special to me! 





Absolutely, Boss! Hannifin has more than 

65 different mounting combinations in 

hydraulic cylinder:, alone. And, if it has 
O to be a special cylinder, Hannifin can 
© build that, too. 


Hannifin is the authoritative source for the broadest range of hydraulic and 
pneumatic cylinders—backed by an experienced corps of engineers, sold by a 
large force of factory-trained field engineers. Illustrated here are only a few of 
the many standard Hannifin hydravlic and air cylinders. Hannifin Corporation, 
1125 South Kilbourn Avenue, Chicago 24, Illinois. 


Complete illustrated 
Complete hydraulic pneumatic cylinder 
cylinder catalog, illus- ! catalog giving design 
trating design features, : y and construction fea- 
styles, dimensions. Also ; tures, bore tables, 
bore tables, engineering mounting styles and 
data and formulae. f other information. 














HYDRAULIC 
CYLINDERS 


~ a 


YOU CAN 
BE SURE, 
if YOU—do ALL you CAN do... with 


N Nit 


Air and Hydrevlic Cylinders - Hydraulic Power Units - Pneumatic and Hydraulic Presses - Hydraulic Riveters- Air Control Valves 
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a “‘new-idea’’ in plastics 


Only a plastic, like Monsanto's Lustrex styrene, could have made this 
popular-priced file possible"— says Jack Stahl, Secretary, Rona Plastics, Inc 


KIN-DEX rotary file is molded by Rona for Kinetic Novelty Co., Inc., 
or or New York City 


The case for plastics is clearly on file—in the new Kir-Dex 
rotary file for honie-and office. Light in weight, durable, 

attractive—Monsanto’s Lustrex styrene plastic enables Kinetic to 

put a finer product on the market . . . at a saving to the buyer. 


With swiftnew-developments in the plastics field, __- 
dozens of manufacturers are taking a Hew Took at these basic 
engineering materials—to make their new products... 

and old ones . . . BETTER, FASTER, AT LOWER COST. 


For your own product... or new idea . . . investigate Monsanto's 
big family of plastics. And, for expert materials engineering 
assistance, send your materials or design problem to 

The Monsanto Technical Council—a board of 

ten plastics technicians whose experience and’ knowledge 
blankets the plastics industry. Probably they can help you 

make an old product better . . . bring a new product to life. Write: 
MONSANTO CHEMICAL COMPANY, Plastics Division, 

Room 2111, Springfield 2, Mass. rusires: neg vs. Pat. ort 


ae cam me era ee 


-Also—send for your free copy of Monsanto's plastic-idea 
booklet, “‘Idea Generators.”’ 





@eeeeoeeseeeese7e*en1ee#eese#e¢3s3e#eeeeees 
MONSANTO CHEMICAL COMPANY, Plastics Divisior 
Room 2111, Springfield 2, Mass 
Please send me information on the big Monsanto family of plastics 
] Please send me your booklet, “Idea Generators 
Please send information about The Monsanto Technical Council ar 
Naan = ‘c > . he s 
CHEMICALS ~ PLASTICS they can help u 
. ‘ Name & Title 
@ ( ompany 


SERVING INDUSTRY Address 
WHICH SERVES MANKIND City, Zone, State 
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Simplifies instaliction in cramped quarters. 
The smaller size of Life-Line motors aided 
designers of machines and equipment. . . 
reauired less space. Pre-lubricated bear- 
ings eliminated extra fittings and piping. 


Compact design minimizes 
required space. Life-Line- 
starters installed in control 
cabinet on a precision lathe. 
Front removable parts and 
straight-through wiring 
saved additional space... 
facilitated general servicing. 


FOR THE BEST DESIGN 


USE "te Line 





Cramped 7 


Here’s how to 


Life-Line motors and Life-Linestarters® are 
space stretchers. The reason? “Compactness.”’ 
They are smaller, lighter than most con- 
ventional types... often can be installed 
in close quarters where others cannot be 
accommodated. 

Take the case of this grinder manufacturer, 
for example: The motor is mounted under the 
bed inside the housing. Space is at a premium. 
With ordinary conventional motors, it was nec- 
essary to grind part of the motor housing away 
so that motors could be squeezed ir-to the avail- 
able space. Lite-Lines (as much as ‘8 smaller for 
the same frame size)—fit with room to spare. 

Further, the pre-lubricated, sealed bearings 
eliminate the need for bringing grease fittings 
to the outside of the housing. This means an 
additional saving of several dollars per ma- 
chine—in materials and labor. 


Life-Linestarters m: ich the motors for com- 





pactness. Because all parts can be removed 
straight from the front, there is no need to 
allow extra workroom for servicing. Further, 
straight-through wiring means_ simplified 
wiring, shorter leads, less space. You can have 
two electrical interlocks without increasing 
Life-Linestarter width. After that, two more 
may be added witk little additional space. 

These space savings result in smaller cavi- 
ties... and more compact cabinets . . . reduc- 
ing your costs. NEMA mountings are standard 
for the complete line. 

More data? Complete information, on sizes 
and mounting dimensions, is available from 
your nearby Westinghouse representative. Ask 
him for copies of “Life-Line Motor Book”, 
B-3842 and “Tomorrow’s Starter Today”, 
B-4677 or write Westinghouse Electric 
Corporation, P. O. Box 868, Pittsburgh 30, 


Pennsylvania. J-21625 




















\ i ALT 
/ 7 Hiity 


it took a 


FLEXIBLE 
LEAKPROOF BELLOWS 10 actuate 


this new Dribble-Proof Burner Valve 
...- for Minneapolis-Honeywell 


against liquid 


flexitie joint for in 


on and hermeti 


What Can They Do For YOU? 
Re sure t ve the son for our free booklet, de 
netions of Clifford 


iny other 





CLIFFORD MANUFACTURING COMPANY, | 22 Grove Street, Waltham 54, Massachusetts 
Division of Standard - Thomson Corporation 
Soles offices in New York 17, Detroit, Chicago |, Los Angeles 


Bellows". | am interested in the applications checked. 


Air conditioning ter Elect 9 ange Refrigerator controls — domestic Torque converters 
Av craft K & ove nd 


Other applications 


Engine the ' nygen flow indicat 
Gasoline valve nygen reg 

Shit eeiinn ah patito ; Name Titte 
Heating equipme Refrigerating system comme , 

instrument Shaft se assemblie - 

Remote direct emg Fuel pump — 

ture ond fp e F =] Pp 2 

Compensating regulator Supercharger controls City lone Stote 


me ee ee ee ee 
> 
> 
> 


, Yeom Trop All. Atuminum 
instrument Beliows Cylindrical 


Bellows Assembly : B\ Aswembly Ou Cooter 


Please send me my copy of the bulletin "What to Consider When Selecting a Metallic 














Bee Durer Bs: 


that best fits 


aie ee SST A 


LINK-BELT builds all three types 
of enclosed gear drives 


No oni speed reducer solves ever) reduction problem. That's 
why Link-Belc builds all Worm, Helical and Herring- 


bone Gear Drives. Your Link-Belt power transmission engineer 


threc 


will recommend the right reducer for your needs. 


You can be sure you get the one that suits all your requirements 


e, shaft position, shock loading and many other 


factors Pre isioOn-« ngineered for quict economical power trans 


| Link-Bele drives will give you long service under 


the toughest operating conditions. 





ENCLOSED GEAR DRIVES 


LINK-BELT COMPANY: Chicago 9%, Indianapolis 6, Philadelphia 40, At- 
lanta, Houston |. Minneapolis 5. San Francisco 24, Los Angeles 44, Seattle 
4. Toronto 8, Springs (South Afric ). Offices, Factory Branch Stores aad 
Distributors in principal cities 416A 


Propuct ENGINEERING Novemser, 1951 









Gear 
Drives, 
write for 
Book 
2324-A 






On Gear- 
motor and 
Helical Gear 
Drives, 
write for 
Book 2247 








On Herring- 
bone Gear 
Drives, write 
for Book 
2419 


“Pull-out” drive of wire rope 
stranding machine, equipped with 
Link-Belte WT-80 Worm Gear 
Reducer, which reduces 
hydraulic mozor from ¢ 
input to 49 r.p.m. output 
sulting increase in torque 


SD ‘ ¢ 
peed of 


a ha ae 


Real 2 


— 





Oversize brake studs 
absorb torque 


Magnet armature plate. 


Readily accessible torque Alt -anetel lveke Gilet. 


adjusting screws. 








Core plated “E" magnets. 
Readily accessible. Location 
keeps heat away from motor 


Wrag-around band cover, for 
totally-enclosed protection and 


easy removal 


Other ELLIOTT C-W 
motors for special 
and general use... 


TYPE CFC 
Squirrel cage, “Sealed 
Power,’ Totally-En- 
closed, Fan-cooled 


TYPE BW 
Wound rotor, Open-drip- 
proof (protected) 


Latwe brake spline 
with many teeth 


TYPE BE 
Squirrel cage, Totally- 
Eaclosed,Non-Ventilated 


TYPE BA 
Squirrel cage, open-drip- 
proof (protected) 
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brake that can take it! 


The Elliott CROCKER-WHEELER 
BRAKE MOTOR 


(QUICK STOPS AND STARTS are taken in 
every day stride by this rugged brake 
motor. Its all-metal bonded brake linings 
dissipate heat faster, wear longer and are 


immune to dampness, cold and other 


The Elliott C-W Brake-Motor. Note the 
sumple, wrap-around cover on the brake 


tw give totally-enclosed protection. 


“brake killers.’’ In performance, the 
powerful magnetic braking action is in- 
stantaneous—and sure. 

Moreover, the Elliott C-W brake is tops 
in compactness and adaptability. It can be 
mounted on double shaft extension NEMA 
standard D flange or C face motors with- 
out the need of mounting brackets or 
adapters. Teamed with an efficient Elliott 
C-W motor (protected or totally-enclosed 
types), it’s a combination that’s hard 


to match. 


SEND FOR THIS BULLETIN 


It gives you all the details of 
construction and applications. 
Ask for BRAKE MOTOR 
BULLETIN SL-610-1 and ad- 
dress your request to Elliott 


Co., Dept. PE, Jeannette, Pa. 


ELLIOTT C-W mofors range from I to 200 hp. Large ELLIOTT motors 
and generators are built by the RIDGWAY DIVISION in Ridgway, Pa. 
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LINK-BELT Ball and Roller Bearings smooth the path of power 











By any 
standard .}. 


~ LINK-BELT Bearing Blocks 
offer strength plus economy 


PouNb-FOR-POUND you can't beat the bearing strength and 


long life of Link-Belr Ball and Roller Bearings. Take the Series 
100 Roller Bearing Pillow Block, for example. Built for shaft Li N K 


sizes from %4 & in., this bearing has an “average life” up t BALL AND ROLLER BEARINGS 


100.000 hours . radial load ratings up to 61,000 pounds 


A Link-Belt bearing specialist will help you apply any of the LINK -BELT COMPANY: Indianapolis 6, Chicago 9, 

Philadelphia 40, Atlanta, Houston 1, Minneapolis $, 
broad | ink-Belt line And you'll find complete engineering San Francisco 24, Los Angeles 33, Seattle 4, Toronto 
- 8, Springs (South Africa). Offices, Factory Branch 
information in Data Book 2550 Stores and Distributors in principal cities ae 
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Timely Facts and Features You'll Find 
in the NEOPRENE NOTEBOOK 


®@ how you can reduce 
maintenance costs 


® ways to solve many 
production problems 


® new ideas on neoprene’s 
wide range of uses 


@ technical help in specific 
applications 


e details of new improvements 
in old products 


e@ interesting new 
neoprene products 


YOU'LL FIND PROFITABLE READING in 
ewery issue of the Neoprene Notebook. 
Informative, up-to-the-minute articles 
on neoprene’s properties, performance 
and new neoprene products help you 
step up production efficiency and cut 
expenses. The feature articles in the two 
issues shown here are good examples of 
the authoritative reports that appear 
regularly. Pictures, graphs and charts 
make for easy, thorough understanding. 
Each issue is packed from cover to 
cover with new ideas to save you time, 
and money. Put your name on our mail- 
ing list. Subscriptions are FREE. 


.. 1. DU PONT DE NEMOURS & CO 
Rubber Chemicals Division, B-11 


Wilmington 98, Delaware 
The rubber made by Du Pont since 1932 Please send me free issues 
Name 
Positiotr 
Firm 
BETTER THINGS FOR BETTER LIVING 


.. THROUGH CHEMISTRY 
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Nearly everywhere you look OSTUCO Tubing 
is playing an important role in everyday living. 
And in the. future this versatile material will be 
of even more significant value to products now 
being pianned. 

Hundreds of designers and engineers have 
found that costs can be cut, beauty enhanced, 
and strength increased with less weight and 
bulk through the use of OSTUCO Tubing. You 
can profit by OSTUCO Steel Tubing in planning 
improvements and shaping your company's 
future products. 

Because of military demands, we cannot al- 
OSTUCO TUBING ways promise early delivery estimates on new 

} . civilian orders. Meanwhile, however, call upon 
: ; W . our experienced tubing engineers and take ad- 
vantage of OSTUCO Steel Tubing in your pla 
for the future. 


THE OHIO SEAMLESS TUBE COMPANY 


Manufacturers and Fabricators of Seamless ond Electric 
Welded Steel Tubing 
Piant and General Offices: SHELBY 7, OHIO 


From Your Blueprint to Your Product 


| 


SALES OFFICES: BIRMINGHAM, P. ©. Box 2021 * CHICAGO, Civic Cpera Bldg., 20 N. Wacker Dr. * CLEVELAND, 1328 Citizens Bidg. * DAYTON, 511 Solem Ave. * DETROIT, 
520 Suite 300-17¢ 


Eight Mile Road, Ferndole * HOUSTON, 6833 Avenve W, Centro! Pork * LOS ANGELES, Su So, Beverly Drive, Beverly Hills * MOLINE, 617 15th St. * NEW 
YORK, 70 Eost 45th St. * PHILADELPHIA, 1613 Packard Bidg., }5th & Chestnut * PITTSBURGH 206 Pinewood Drive * ST. LOUIS, 1230 North Moin St. * SEATTLE, 3104 
Smith Tower* SYRACUSE, 50! Roberts Ave.* TULSA, 733 Kennedy Bidg.* WICHITA, 622 E. Third St.* CANADIAN REPRESENTATIVE: RAILWAY & POWER CORP., LTD. 
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‘‘We have three shifts in operation,” 
Vice-President Charge of Ma 
\ ft 4 ition hat’s full y uct 


face 


BELL aeeeneeatl CORPORATION: 
enending on Ti 


B 


G-E Tri-Clad Motors drive the machines that are instrumental 
guided missiles, rocket motors, 
urcraft engine nacelles for our 

At Be I Air raft orporation 
rt idable mots 
-aring 


FASTEST BOMBER IN nt WORLD! |: 


the OO0O-plus mile D ur B-47 


7" 
B 
cs 

















TR/ CLAD MOTORS 


Help keep Bell Aircraft production up! 


Marvin Limburg (left), Foreman of Bel!’s Too! and Dix 
Shop. comments I don't believe we've ever lost ma 
chine time due to breakdown of Tri-Clad motors. And 
jig-borers, for example fave been operating 

/ 


clock for the last 8 to 10 yea 


**lt's the easiesi motor we have to maintain’ accord 
ing to Maxwell Anderson. Crew Chief of Be I] s motor re 


There ‘ rh room inside and more 


TIMELY READING—With every electric motor needed on the line, 
you ll want a copy of the G-E manual How to Maintain Motors 
it's free; just ask for bulletin GET-1202. Sect. 752-10 


Company, Schenectady 5, N.Y 


and Generators 


General Electric 


4 


—— 
= 
E | 
* 
2 


Greasing isn't necessary on a Tri-Clad motor in normal serv- 


ice, but it s always reassuring to know that you « lubricate if 


you so « re, Without time-consuming disassembly. The pl 
sho av it is: remove relief plug, attach the 
1e job is finished 


nozzle 


This huge punch press is an important too 
Geiser (right), assistant punch press foreman, s 
call a single shutdown of this section due t 
Almost all motors in this department are Tri-C] 
Bell Department which has been 


yperating 


cannot affor ise hecause of motor 





NEW! A Helpful Training Course on Motors! 


Everyone concerned with technical training problems will 
want this new G-E Motor Selection and Application Course. 
Consists of 9 short, easily understood lessons. Complete kit 
slide films, review booklets and instructor's manual 
$100.00. Call or write your nearest G-E sales office 


1. Fundamentals 
of Motors 


Single-phase 
Motors 
. Types of Motors D-C Motors 


Fundamentals 
of Selection 


Synchronous 
Motors 


. A-C Induction 
Metors 


Adjustable- 
speed Drives 


9. Gear Motors | 











GENERAL @@ ELECTRIC 





tome yo a. bimilan {estening puablans? 


f Fite: Simmons LINK-LOCK \l 








When the armed forces needed a positive, high- 
strength fastening device for instrument housings, 
transit cases, and storage boxes, Simmons devel- 
oped LINK-LOCK. This brand-new device doesn't use 
springs, yet works with fingertip pressure through 
a unique mechanical arrangement: the vertical 
sliding latch is moved in and out of locking posi- 
tion by a disc rotated with a wing nut. The fastener 
is immune to low temperatures, is easy to operate 
even with arctic mittens, furnishes up to 450-lb 
pull-down pressure. Open or closed, it lies flat 


against the side of the case it fastens. 











LINK-LOCK may be the answer to your fastening problem. If your design 
involves heavy fastening pressures, watertight sealing, high strength, resistance to im- 
pact, ask about LINK-LOCK. Simmons can furnish it with special engagement-latch 
letails, or for operation by bolt or screwhead instead of wing nut. Write for LINK-LOCK 
DATA SHEET today. It gives complete details and dimensions. A Simmons engineer will 


be glad to work with you on your fastening problems 


SIMMONS FASTENER CORPORATION, 1751 No. Broadway, Albany 1, New York 


Simmons 





FASTENERS WITH USES UNLIMITED 














precision formed GR AMIX die blocks 


prove their 

quality in this 

powerful little 

tube-flaring 
tool 





The new Papco Roto-Master 
Tube-Flaring Tool made by 
the Penn Aircraft Products, 
Inc.of Dayton, Ohio has greatly 
simplified single or double lap 
flaring on all grades of tubing 
for oil and hydraulic line installa- 
tions in aircraft. And GRAMIX is 
mighty important to the successful 
operation of this tool. Four iron 
GRAMIX die blocks provide eight stand- 
ard tube diameters that correspond to 
the eight stations of the adjustable turret. 
GRAMIX bearings and specialty parts are 
die-pressed from powdered metals to toler- 
ances as close as .0005”. They were selected 
by Papco for this application because they r “ 
can be produced in relatively complicated shapes @ 


that require little or no machining and so cost consid- : : 
v _ ; a \ mm © | 
siderably less than machined parts. GRAMIX parts eo 5 


are strong and tough too, and showed greater durability and 
longer life than other metals tested for the tube-flaring tool. o— My a 
Hin, 


GRAMIX parts are self-lubricating. Whatever your opera- 


tion may be, we think you'll find that GRAMIX bearings and 
specialty parts will help cut costs and improve the perform- 
ance of your product. For complete information, write 


today to... 





87 


THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION * SAGINAW, MICHIGAN 
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RIVNUT replaces nut plate on oil tank. . . 
eliminates leaking, warping, thread cleaning 


—— FACTURER of industrial oilers was brazing 
4 


nut plates on his reservoir tanks for bolung to 
brackets. This sometimes caused leaks and warping 
Since painting had to follow brazing, the threads 


had to be retapped 
By switching to Rivnuts, brazing was eliminated 


Installed from one side, after painting, in one-tenth 


the time required for brazing, Rivnuts provide at 








least six clean threads (A) to take the attachment bolt 








Rivnut forms oil-tight seal, has closed end (B). Special 


spacer head (C) of Rivnut forms uniform height feet 





Closed-end Rivnut with spacer head is one of 








many types of Rivnuts. If you have a fastening 








problem, consult a Rivnut engineer. Write to The 
B. F. Goodrich Company, Dept. PE-111, Akron, Ohio 


edit 
TORQUE? MATERIAL? 


What’s your 
toughest 
fastening 


Special Rivnuts with splined Firm grip of upset Rivnur on in mn materials 


problem? shafts or key (above) supply material, plus special closed srovid east 6 thr 


needed torque resistance end, gives tight seal 





ATTACHMENT? FINISH? LOAD? 


T} RIVNUTS 


| 
Ce 
en ie lick 


them ail! 


Fasten with Rivnuts—fasten ¢ Rivnuts can be installed after Typical Rivaut thread strength 
Rivnuts. Makes possible multi finish, such as paint or porce- 6-32—964 lbs.; 8-32— 1096 Ibs.; 
ple fastening. lain, is applied 10-32—1326 Ibs.* 











POUT SIN iio VAT 08 UNREAL {YSU ASTANA UTaneEren (nana ANN NPT 2 
Figures given for aluminum. Loads for brass and steel Rivnuts about double 


B.EGoodrich ron cuaaanene 


. { DEMONSTRATOR 
; Demonstrates with motion how 
you can use Rivnuts to fasten 
TO and fasten WITH. Explains 


construction, gives proved ap- 

, plications . . . Write for your 

The only one-piece free copy today to The B. F 
. Goodrich Company, Depart 


blind rivet with threads ment PE-I11, Akron, Ohio 
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haking the bugs out of a new screening idea 


When Southwestern Engineering Company, of 
Los Angeles, came up with the idea of a screen 
separator with “bumps and grinds”— bouncing and 


vibrating action—they knew they had something. 


Something that might speed up sluggish sep- 
arating processes tremendously. In oil, for ex- 
ample, where the “sluggard” is mud...in fruit 
processing where it’s pectin, juices and purees 
in ceramics where it’s a silica-clay-talc-water 
slurry called “slip.” 

The idea was swell. But working it out, finding 


the right metal for the cylinders, was a lulu. 


They'd try one. It wouldn’t meet the acid test 
...quite. And would contaminate some products 
ever so slightly, but ever so disastrously 

They'd try another. Tons of jiggling mix would 
eventually break its back. 

Still another. The cylinders would keep spl't- 
ting at the seams. 

Finally, they tried Monel. And they were in. 


No more trouble, no matter how much machines 


MONEL® «* 
ss 


oy stance rs 


NICKEL 4 ALLOYS 


were overloaded or over-speeded! 


First to take advantage of this new Sweco 


development was Gladding McBean & Co. 


They installed the two Sweco separators shown 
here to screen clay slip for their famous “Hermosa” 
wall and floor tile. And by so doing, they improved 
their product because they were able to use a 
finer clay voosted production because they 
could handle slip with only 40% instead of 51% 
water (thereby saving about 35% on fuel costs 
in the subsequent drying )...and increased the life 


of the screen cloth from 4 days to 26 months! 
Now what about your metal problem? 


Could one or another of the Inco Nickei alloys 
heip solve it? Very possibly. Write us about it. 
Even though Nickel is being diverted to defense, 
we are ready right now to help you with ideas 
and suggestions for your present production and 


future planning. 


The International Nickel Company, Inc. 
67 Woll Street, New York 5,N.Y 
MONEL + "K’""® 


MONEL + “KR’'® MONEL 


MONEL + NICKEL > LOW CARBON NICKEL 


DURANICKEL® + INCONEL® + INCONEL “X"'® 
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Custom- 
made 
SYLPHON 
STAINLESS 
STEEL 


bellows 
assemblies 


...against product troubles and expense! 


If you’re looking for a way to 
relieve yourself of the problems 
of producing szainless steel bel- 
lows assemblies, look to Fulton 
Sylphon or Bridgeport Thermo- 
stat. For bellows assemblies— 
simple or complex—are a specialty 
with us. Fact is, they have been 
for nearly half a century. 

Your requirements and speci- 
fications can be met exactly. That 


FULTON 
SYLPHON 


DIVISION 
Knoxville 4, Tenn. 


can be a big help to you—save you 
time and money. For we have the 
skilled craftsmen, the facilities, 
and the ability to produce for you 
in any volume—on schedule. 
Sylphon bellows assemblies are 
used in many ways, in practically 
all industries . . . where there's a 
design problem involving control 
of semperatures and pressures. 
They open and close valves, 


TEMPERATURE CONTROIs 


dampers, etc., absorb expansion, 
provide packless construction, 
have many more uses. 

Your problem may parallel one 
we have solved for another cus- 
tomer. Or, we'll work with you to 
develop an assembly specificall) 
adapted to your needs. Stainless 
steel and other metals. Wide size 
range. Write for information. Ask 
for idea-filled Catalog VP-1200 


at 
BRIDGEPORT 
THERMOSTAT 


DIVISION 
Bridgeport 1, Conn. 





For FULLEST protection 


against shorted wiring — use NEW T & B Self-Insulated 
$ta-Kon Terminals ...SAVE AN EXTRA INSULATING OPERATION 


NOW end the risk of shorts between closely- 


mounted terminals—and do it the quick, economical 
way—by using T & B Self-Insulated Sta-Kon Terminals. 


Metallic portion of these new components retains all 
the proved-over-the-years advantages of the Sta-Kon 
design—high conductivity, low contact resistance, last- 
ingly strong grip on wire. The insulation—a special 
nylon formula which forms an integrai part of the 
terminals as shipped and as assembled—absolutely pre- 
vents metal-to-metal contact between adjacent termi- 
nals. Self-Insulated Sta-Kons do away with the need for 
separate insulating sleeves . . . and save an extra 
insulating operation 
MANY INSULATION PLUSE 
The insulation, selected after exhaustive tests as the 
best material available for severe service, combines 
exceptionally high impact strength with light 
weight. Its mechanical and electrical quali- 
ties are unaffected by installation. It suc- 
cessfully withstands the action of gasoline, 
naphtha, hydraulic fluids, many other 
chemical agents .. . as well as the effects 
of high temperatures 


Insulation is molded for perma- 
nent dimensional accuracy . . . color g 
coded for easy identification . . . trans- 
lucent for visual inspection of assembly. 
NSTALLATION 


A single operation with Shure Stake 

Tools* simultaneously stakes terminal 

to wire with terrific pressure, and grips 

the insulation permanently in place. The terminal is on 
the wire to stay; the insulation is on the terminal to stay! 


ENGINEERET uy PIRLITED RB HT 


Self-Insulated Sta-Kon Terminals are typical of the 
many T & B quality fittings recently re-designed to give 
you outstanding performance at lowest installed costs 
Like all T & B fittings, they’re furnished exclusively 
through local T & B distributors under the T&B plan 


*SHURE-STAKE HAND TOOLS exert more than 2,000 pounds staking pressure (compared wih 800 
pounds for ordinary tools.) Once pressure has been applied, jaws cannot % opened until dies have closed 
all the way home to exert full pressure. Air operated tools also available, in hand-held and bench-mounted types 


THE THOMAS & BETTS C0... 


16 Butler Street, Elizabeth 1, New Jersey 


MANUFACTURERS OF ELECTRICAL FITTINGS SINCE 1898 
ORIGINATORS OF SELF-INSULATED SOLDERLESS TERMINALS IM 1935 


Our Field Service Engineers are ready to help you on special fittings problems. Ask your nearest T & B wholesaler to arrange to have one get in touch with you. 
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USED 710 FASTEN THE REST TOGETHER... 


Steel is a basic commodity. Upon our ability to produce steel, and more 


steel, rests the success of our rearmament program and the very 
security of our country. 
Scrap is an important ingredient of new steel. More and more scrap 
will be required as production expands. 
But what about the end products of steel—the machinery, the weapons, 
the vehicles, the thousands of products fabricated from steel? 
rhat’s where fasteners are a MUST. Without fasteners most of the 
steel produced would be of little use. 
So when you think of steel as an important commodity, think of 
fasteners, too. Both are vital to our industrial economy and to the 


success of our defense effort! 


The LAMSON & SESSIONS Co. « © General Offices: 1971 West 85th Street © Cleveland 2, Ohie 


Plants ot Cleveland and Kent, Ohio © Birmingham ¢ Chicago 
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MICRO SWITCH 
to meet every | 


‘ 





MICRO SWITCH does not make “A 
switch.” MICRO SWITCH makes or 


can make snap-action controls to meet 












practically every requirement where pre- 
cision switching ol electrical current is 


involved. 


These lightwe ight. small, precise sw itches 
are supplied with easily mounted hous- 
ings to meet rugged operating conditions 
such as shock, vibration, exposure to dirt, 
dust, splash or hazardous atmosphere. 
They are available with actuators to meet 
the most complex installation problems. 
Their extremely small size, accurate ré 
peatability and unusually long life make 


them ideal components Tol modern 





streamlined designs 
MICRO SWITCH 
] 


worked with design engineers in every 





fie ld engineers have 

















phase of industry in the development ot . 
over 5000 different types of characteris- . 
< 
ties, housings. mountings, actuators, eas h i 
4 
to meet the specific requirements of a ' 
specific design. 
4 
This field service is available to vou. to S 
, . < 
assist you in the selection of the exact a 
MICRO precision switch to make your : 
product economi al to build and prec ise <4 
in eperation and to assure long-life, 7 
trouble-free use. Contact the nearest “4 
MICRO SWITCH branch office today. It 2 





may save you time and noney. 


x 


ee OX 


SS OOS 


XXRYVVOGSA RX POOAKS 





ee. Oe? 



























can supply a precision switch 
electrical switching requirement 


ne EE sie 


Richards-Wilcox Engineers find a a 
MICRO Precision Switch is ‘good design’ —e 


in elevator safety door edge. 













Among the many diversified products of 
Richards-Wileox Mfg. Co.. world’s largest 
manufacturers of door hangers and tracks, 
is a safety door edge for passenger elevators. 
This device is designed to prevent a person 
or object from being caught between door 
and jamb while the cab doors are closing 

Essentially, the safety door edge consists 
of a molded rubber edge which encases a 
steel cable. This cable extends along the 
door’s entire height, over a cable sheave, 
and thence to a spring which holds the cable 
taut. 





Pressure against the cable, as by a person 
not entirely clear of the elevator doors, 
actuates a MICRO precision switch. This 
instantly reverses the door movement, per- 
mitting safe passage to or from the cab 

Richards-Wilcox engineers selected a 


MICRO precision switch for this application 








because of its small size, to fit into limited 






strated is the use by Richards- 
Wilcox of the small, precise Type 
W" leaf-actuated MICRO preci- 
sion switch. Located at the top of 
the door, the switch is actuated 
by on the ey 


when door cable is tightened by 











space; extreme sensitivity; capacity for 






long-lived dependability and plenty of 


overtravel without harm to equipment. 














the dog sheave pt 


. i pressure against the door edge, 


MICRO &® SWITCH 


FREEPORT, ILLINOIS * 
MICRO Snap-Action Switches . 









. . Honeywell Mercury Switches 


EAPOLIS-HONEYWELL REGULATOR’ COMPANY, 






momtr@tu 


4 








Can you use a heavy liquid that has contributed 
greatly to simplifying design and fabrication of 
certain products? 


Acetylene tetrabromide is an unusualiy heavy 
liquid with a specific gravity of 2.95. In the absence 
of sunlight, acetylene tetrabromide is stable in 
dry air. And, when sealed in an opaque container, 
it will not break down. 


Acetylene tetrabromide is comparatively inexpen- 
sive and finds wide use as a gauge fluid and as 
the movable part in vibration dampeners. It is also 
used for mineral separation by specific gravity. 
GIVE A SEARCHING LOOK at the properties of 
acetylene tetrabromide. Then, if you desire fur- 
ther information or technical service, write or 
wire Dow. 


Cc, H, Br, 





Properties: 

Clear, colorless liquid with a mild sweet oder. 
Specific gravity at 25 /25°C. 

Pounds per gallon ct 25°C. 

Boiling point at 15 mm. Hg 

Freezing point 

Fire point 

Flash point 





Solubility, grams per 100 grams solvent: 

Alcohol at 25°C. 

Carbon Tetrachloride at 25°C. 

Chloroform at 25°C. 

Ether at 25°C. a ae ae or a ee 

Weter at 30°C. a oe oe 0.065 
Water at 80°C. co , 0.28 


THE DOW CHEMICAL COMPANY ¢ MIDLAND, MICHIGAN 


Send for free sample of ACETYLENE TETRABROMIDE 
The Dow Chemica! Company 
Dept. OC- 20A D 
Midiend, Michigan OW 
Name 


Company . CHEMICALS 


Address. INDISPENSABLE TO INDUSTRY 
AND AGRICULTURE 


si _— "| 
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TWO TRUARC RINGS IN NEW PRESSURE PUMP 
SAVE °1.48 PE 


Requires 4 skilled-lobor threading opera 
tions...4 heovy screws on a cover plate and an internal 
topped thread, plus plug of reor. Assembly ‘s slow and 
cifficult...maintenonce necessary. 


Using 2 Waldes Truarc Retaining Rings in their new Pump, saved the 
Procon Pump & Engineering Co., Detroit, $1.48 per unit! With Truarc 
Rings, assembly is speedy, simple. Skilled-labor threading operations 
... Stripped threads...maintenance are eliminated. Parts are firmly 
held together for life of unit! 

Redesign with Truarc Rings and you, too, will cut costs. Wherever you 
use machined shoulders, bolts, snap rings, cotter nins, there's a Waldes 
Truare Retaining Ring designed to do a better job of holding parts 
together. 

Truarc Rings are precision-engineered ...quick and easy to assem- 
ble and disassemble. Always circular to give a never-failing grip. 
They can be used over and over again. 

Find out what Truarc Rings can do for you. Send your blueprints to 
Waldes Truarc engineers for individual attention, without obligation. 
Waldes Truarc Retaining Rings are available for immediate delivery from 
stock, from leading ball bearing distributors throughout the country. 


For precision internal grooving and undercutting . . 


R NEW Bi LLt ey 


——=27) Woldes Kohinoor, Inc., 47-16 Austel Place, L. 1. C. 1, N. Y. 


=2 





WALDES 


\ -TRUARL 


REG. U.S. PAT. OFF 


RETAINING RINGS 
WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 


WALDES TRUARC RETAINING RINGS AND PLIERS ARE PROTECTED BY ONE OF MORE OF THE FOLLOWING 
US PATENTS, 2.902.947, 2.962.948, 2.456.052. 2.420.921 2.428.341, 2.499.705, 2.441 O46, 2.455.165 
2.403.200. 2.463.363 2.4867 802 2.487 603, 2.491.306. 2.509.081 AND OTHER PATENTS PENDING 
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R UNIT 


NEW WAY Just 2 Truarc Rings, set into accurately pre 
determined grooves, bring new simplicity of design 
speedy ossembly. No skilled-labor required! No mointe 
nance! Rings lock ports accurately for life of unit. 


USE OF 2 WALDES TRUARC RINGS 
PERMITTED THESE BIG SAVINGS: 


Eliminated 2 castings .......$ .39 
Eliminated 8 screws. ....... .04 
Eliminated machining of 2 castings  .56 
Eliminated drilling and tapping 

housing . . . 
Reduced assembly time by 

elimination of screws . 


TOTAL SAVINGS 
Weight saved 14 ounces 


Waldes Grooving Tool. 


hy Pleose send engineering specifications and dota on Waldes 

Truorc Retaining Ring types checked beiow Pwiia 
Bulletin *5 Self-locking ring types 

DC Bulletin *6 Ring types for taking up end-play 

© Bulletin *7 Ring types for radical avsembly 

O Bulletin *8 Basic type rings 


0 Send me information aboui the Waldes Grooving Tool 
Nome 
Title 


c y 











Business Address 
City 
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NEW VISIBLE BLADE 
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DISCONNECT switch 
(with cabinet cut-ewsy) 


showing front-operated mechanism. 


_ , Disconnect 
trol panel with- 
oupling rod of 
ting han- 


CONVENIENT MOUNTING . 
device mounts directly on con 
out use of brackets or posts. C 
proper length engages separate opera 
dle assembly on door. 

_ Interlock preverts opening door when 
Nn.’ Self-aligning handle indi- 
{ disconnect. Operating 
handle can be locked “OFF” with one, two, 
three or four padlocks of varying sizes. Handle 
Iso locks door. 

Same external 
ign used for either 
t breaker operating 


Write for Bulletin 


4041 N. Ric 


SAFE. 
disconnect is “O 
cates true position © 


locking mechanism 4 
UNIFORM APPEARANCE mF 
handle and lock plate des 
disconnect switch or circul 
mechanisms. 





perroit 


SQUARE D COMPANY CANA 

















MILWAUKEE 


DA LTD. TORONTO * 








a Safe, Practical 
Operating Mechanism 
for BOTH 
Switches and 

Circuit 
Breakers 


MAGNETIC CIRCUIT BREAKER 


THERMAL-, 
. meximum flexibility. 


with operating mechanism . - 


2420 F-G. Square D Company, 
hards Street, Milwaukee 


12, Wisconsin 


T) COMPANY 


SQUARE D de MEXICO, S.A MEXICO CITY, D.F. 
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MACHINE TOUuL CONTROL PANELS of front-con- 
nected type are © ily assembled from relativel, 
few cumponents having necessary compactness 
and flexibility to ment varying circuit requirements. 
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Radiator Grilles 


Brake Lining 
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HH Floating Type Oil Intakes 
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Hot Air Heater: Grilles 


> Crankcase Backing 


Clutch Housing Ventilators. 


Cylinder Block Oil Strainers & 


REYNOLDS WIRE DIVISION 


NATIONAL-STANDARD COMPANY 


DIXON, ILLINOIS 
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HIGHER EFFICIENCY | 


«BENDIX SGINFLEX 


ELECTRICAL CONNECTORS ; 


Moisture proof 
Pressure Tight 
Radio Quiet 
Single-piece Inserts 
Vibration proof 
Light Weight 


High Insulation 
Resistance 


Easy Assembly 
and Disassembly 


Fewer Parts than 
any otherConnector 


No additional 
solder required 


Bendix 


The ability to carry maximum currents with 
only a minimum voltage drop is an out- 
standing characteristic of Bendix Scinflex 
Electrical Connectors. This important fea- 
ture is only a part of the story of Bendix 
success in the electrical connector field. The 
use of Scinflex dielectric material, an exclu- 
sive Bendix development of outstanding 
siability, increases resistance to flash over 
and creepage. In temperature extremes, 
from —67°F. to +275°F. performance is 
remarkable. Dielectric strength is never less 
than 300 volts per mil. All in all, no other 
electrical connector combines as many 
important exclusive features as you will find 
in Bendix Scinflex connectors. For higher 
eficiency in your electrical connectors be 
sure to specify Bendix Scinflex. Our sales 
department will gladly furnish additional 
information on request. 
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High strength aluminum alley 
. . High resistance te corre- 

sion .. . with surface finish 

CONTACTS 

High current capacity ... Low 

voltage drop. 

SCINFLEX ONE-PIECE INSERT 

High dielectric strength 

High insulation resistance 








Hundreds of 
Horsepower 











Whitney Chain Drives Simplify Design—Cut Costs 





No matier what your drive problem, be it small movie cam- 
eras, machine tools or earth movers, you will find a Whitney 
Chain Drive to fill the application exactly. 

And what's more, these adaptable drives offer opportuni- 
ties for important cost reductions and improved perform- 
ance. For example — Whitney Chain Drives operate equa'ly 
well on long or short centers. They will drive single or mul- 
tipie shafts, provide accurate timing or reversai of direction. 
Standard attachments, built into the chain, offer still more 
opportunities for economical application possibilities. 

And remember, Whitney Chains .. . the all-steel drives . 
deliver full rated power, smoothly and dependably. Their 
positive grip transmits constant, uniform 


reducing costly down time. No removal of shafts or bearings 
necessary. Alloy steel construction assures maximum serv- 
ice with minimum maintenance. 


WHITNEY ENGINEERING SERVICE — In addition to 
the service facilities of more than 130 Distributors, Whitney 
maintains a network of 15 Field Engineering Offices, 
located throughout the country. From the complete line 
of Roller, Silent and Conveyor chains, Whitney engineers 
can recommend the proper type of drive for your application 
...the chain drive which will give you the best service at 
lowest cost. Consult your nearest Whitney field office or 
write us direct for catalog and complete information. 


speed. They are easily and quickly installed, WHITNEY CH AIN COMPANY 


204 Hamilton Street, Hartford 2, Connecticut 
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Design 
freedom 
and 
dimensional stability 
are 
strikingly 


shown 
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STY R¢ 


Further evidence of the wide applic 
abiltw of Stwron (Dow poly stvrene) 
to industrial uses is seen in the ex- 
Both the package for 


the socket wrenches and the container 


amples show nN 


(with the exception of hinges and 
. ' 

metal spring devices) for the drill set 

are made of a high-impact formulation 


of Stvron 


Vhe design freedom and the mold- 


MOLDABILITY 


ability of this high-quality plastic 


simplited production problems and 
® reduced production operations This 


meant important savings tn Costs, 


MOISTURE RESISTANCE 
Such additional characteristics of 


e Styron as dimensional stability 


. MODs- 
ture resistance, ability to withstand 
rough treatment and its availability in 


a wide range of formulations and colors 


The Styron label is 
the hallmark of quality 
in plastics goods. 


STYRON brand plastics 


basic raw materials serving basic industrie 


NovimBer, 1951 


are also of interest to engimeers an 


clesiguers 


Stvron brand plastics ire: workable 


basic raw materials that are porting 
the way to faster and better produc 
tion, and lower vests mm a number of 
great mdustries. In many packaging 
ipplications Sivron is releasing vital 
metals needed elsewhere in the defense 
effort. Dow's Plastics Technical Service 
is fully equipped to help you determine 
the applicability of Stvron to yvourmanu 
facturing Operation Write Dow today 
THE DOW CHEMICAL COMPANY 
Plastics Department— PL-85 
MIDLAND, MICHIGAN 


New York « Bostor © Philadelphie « Atlanta 
Cleveland « Detroit « Chicago « St. t « Houston 
Los Angeles « rrance « Seattle 
Dow Chemical of Canada, Limited, Toronto, Canada 
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- a 
now’s tne time to use 


our free design service | 


: 


Here’s a chance to heip the war effort, cut your costs 
and improve yeur product all at the same time 

It’s simpiy this: submit your present or proposed 
sprin;, design to our skilled spring engineers for 
analysis. Without the slightest obligation they will 
check it to see if, 1) performance can be improved, 
2) amount of steel can be cut, 3) design can be sim- 
plified or, 4) costs can be lowered. 

Based on previous experience, we think there’s a 
good chance that our men can offer constructive 
suggestions that will do one of these four things. 

Our engineers are more then designers. They're 
production men, too. They know all the things that 
spring machines can and cannot do effectively. They 
have their fingers on the pulse of the steel wire 
situation, so they'll try to select the lowest price 
grade of wire that will do a good job—yet be in 
reasonably good supply. 


AMERICAN STEEL & WIRE COMPANY, GENERAL OFFICES: CLEVELAND, OHIO © COLUMBIA STEEL COMPANY, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM, SOUTHERN DISTRIBUTORS * UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


AMERICAN ()ualitiLsprines 
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When you want anti-friction performance in your prod- 
uct, consider the possibilities of “Commercial” ball bear- 
ings. Schatz “Commercial” ball bearings can economically 
replace bushings or plain sleeve bearings, and thus im- 
prove product performance without adding a price 
premium. “Commercial” bearings can often substitute fos 
costly precision bearings too, when tolerances aren't tight. 

So be sute to investigate the standard line of Schatz 
“Commercial” ball bearings. This line includes 22 basic 
types, both ground and unground; some types are avail 
able in metric sizes. 

The careful manufacture of Schatz “Commercial” ball 
bearings insures top performance. 

“Commercial” bearings are now in heavy demand be- 
cause of their versatility and wide design possibilities. 
But Schatz engineers will welcome the chance to help 
you conquer friction economically. Write for catalog 


No. 11 today. 


Check these Schatz standard t 


Type A (unground) double row ball bearings 

Type A (unground) thrust ball bearings 

Type A (unground) flanged ball bearings 

Type A (unground) plain dust-proof ball bearings 

Type A (unground) flanged set screw bali bearings 

Type A (unground) flanged ball bearings with set 
screws and UU seal; and with Alemite fitting 

Plain Type A (unground) set screw ball bearings 

Double Row Type A (unground) set screw ball bearings 

Type A (unground) ball bearings with set screws and 
UU seal; and with provision for relubrication 

Type B (ground) set screw and plain dust-proof ball 
bearings; and plain dust-proof ball bearings 

Type A (ungrouand) radial-thrust ball bearings 

Type B (ground) banded thrust bail bearings 

Type ADX (unground) ball bearings 

Type A (unground) ball bearings with UU seal 





ypes before you specify bearings: 


Type AHR (unground) heavy duty ball bearing rollers 

Type AA (precise) single row ball bearings; and Type 
ARX and ARXX (unground) ball bearing rollers 

Ball bearings with metric dimensions 

Type A (unground) flanged bali bearings with hex bores 

Type KR, KRS and KRP ball bearing rollers with 
hardened tread 

Type KRSF ball bearing rollers with hardened tread; 
and Type KR and KRS double row ball bearings with 
hardened tread 

Unground radial-thrust ball bearings; and Type A 
(unground) ball bearings with long inner race 

Type BHR (ground) extra heavy duty ball bearing rollers 


THE SCHATZ MANUFACTURING COMPANY 


6758 Fairview Avenue . Poughkeepsie, New York 





. SCHATZ — 
Commercial 
BALL BEARINGS 


If You Have a Friction Problem 


Let Schatz Engineers Design it Away 





In materials, dimensions, capacity, one ball bearing 
resembles another. But the difference between an 
ordinary ball vearing and a Federal ball bearing 
stems from unseen skills—ranging from research and 
engineering to special techniques in manufacture 
and testing. 

One of Federal’s unseen skills is research. Fed- 
eral engineers are now in the final stages of a two- 
vear project: a sealing development that makes use 
of high-strength plastics. 

This research will pay in many ways: in better 
hearing performance; in improved production re- 


sults. Such study promises more for Federal cus- 


tomers: it is leading Federal engineers into other 
unusual uses of plastics in ball bearing design. 
When you specify a ball bearing, look beyond the 
obvious measures of materials, dimensions, capac- 
ity. Look for the extra skills that insure better per- 
formance. Federal’s 43 years of acceptance in the 
automotive, tractor, and machinery fields is based 
on IMAGINATIVE RESEARCH + ADVANCED ENGINEER- 
ING - ALERT MANUFACTURING + RIGID QUALITY CON- 


rROL + SUPER-PRECISE TESTING. 
THE FEDERAL BEARINGS CO., INC., POUGHKEEPSIE, N. Y. 


Cahors of Fine Bal? Boa rings 


Bederal BALL BEARINGS 


mn 
Quality since 1908 
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. then the positive pumping of Fairbanks-Morse 
Rotary Pumps offers the best choice for your equip- 
ment. They efficiently handle any free-flowing liquid 
from gasoline to molasses with exceptionally high 
efficiency. Non-fluctuating load characteristics min- 
imize shock and vibration . . . assure long, economical 


service. 





Only TWO parts move in Fairbanks-Morse 
Rotary Pumps . . . a precision-cut rotor and 
pinion gear. There are no complicated parts to 
cause trouble or to require frequent maintenance 
and adjustment. Capacities range from *% to 5 
inches. If your design problems involve positive 
pumping, choose from the Fairbanks-Morse 
Rotary Pump line . . . the economical choice. 
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Other FAIRBANKS-MORSE 


A Fairbanks-Morse Westco turbine-type pump is the efficient 
answer. The unique design employed in these exceptionally 
compact pumps permits them to handle widely varying heads 
with little or no loss of capacity. Maximum capacity is ob- 
tained at an operating speed of 1750 r.p.m. when discharging 
at lew pressure, and high pressures are developed at the same 
speed with little change in capacity. In addition, through the 
use of a single-stage, mu!ti-vaned impeller, Westco Pumps 
give you multi-stage performance from a single-stage pump. 
Westco Pumps are widely used as inte- 
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gral parts of machines, units or systems. 
Capacities from 1 to 200 g.p.m. Check 
them for your equipment. 





Pumps include 





Side-Suction Centritugeis 





Y 

\ SS \ \/ 
ROR Rae 
ERK SOR 


PRR RN 





Si LALSS SYA A AK S 


NaN, 


when its a problem ff . PRES 
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.... consider the advantages of control by weight! 
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Fairbanks-Morse Printomatic Weighers with electronic 
attachments accurately control production and process- 
ing operations. Materials handiing operations, conveyor 
systems, processing and batching operations can be accu- 
rately controlled by these precision instruments. They 
can open and close valves controlling material flows to 
predetermined quantities. Templets can be used to pre- 
serve formula secrets when compounding mixes. 


In addition, accurate records of 
materials can be kept since the 
Printomatic will furnish printed 
records cf operations. The human 
element and chance for error are 
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eliminated. Check your Fairbanks- 








Morse weighing expert on the ad- 


vantages Printomatic offers you. 
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R EMEMBERING FAIRBANKS-MoRSE 


Sales Centers 





...When (ts a problem in weight 


. the easy answer is in the complete Fairbanks-Morse scale 
line. Beam scales or dials, belt conveyor sesles, aggregate .: i’ .- 
ing scales, proportioning and batching scales, truck scales, 


eS ee ee 
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furnace charging scales, you'll find them ali and more. An 
important point—Fairbanks-Morse Scales or component scale 
parts can be supplied to fit right into your equipment for weight 
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or control operations. Your Fairbanks- 
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Morse weighing expert will be happy to 
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work with you on any scale problem. 
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_ MOST Advantages tor MOST Motor Roplications = 


STANDARD DRIP-PROOF MOTORS 
FOR YOUR PROTECT.-cN 


Practically every motot needs protection—from flying 
chips, falling particles, dripping liquids, and the like. 
Also, by far the majority of motors used are of the poly- 


phase, squirrel cage type. 


WKN 


xx 
x <\ 


These requirements are met to a unique degree by this 
series of Fairbanks-Morse motors—with built-in protec- 
tion and superior electrical and mechanical design that 


account for their popularity throughout industry. 


SES 


Whether your motor application problems involve 
driving pumps, machine tools, compressors, elevators, 
fans—or any of an infinite number of other applications 
— Fairbanks-Morse Standard Dvip-proof Motors deserve 
your early investigation. Cali.your nearest Fairbanks- 
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Morse Sales and Service center. 
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PROTECTION. in any Positic 
SAFETY. no Exposed moving Ports 





Mount these motors anywhere—even on the ceil- 
ing or walls. Bearing arms have four bolts spaced 
90° apart, enabling the bearing brackets to be 
adjusted to assure maximum protection. Motor can 
be mounted vertically without any changes in 
bearing construction. 

There is complete safety for the operator. Fin- 
gers can even be placed in vents, for it is not 
possible to contact fans due to the protective shield. 


Smooth, streamlined external contour makes the 





motor easy to keep clean, easier to maintain. 
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--» OTHER UNIQUE FEATURES 


Cross Fiew Ventilation is an exciusive Fairbanks- 
Moi se design that eliminates hot spots, prolongs the life 
of the stator installation. 

Copperspun Rotor: a truly one-piece indestructible 
copper winding that withstands higher temperatures, has 
high electrical and thermal conductivity, better dynamic 
balance. 


Rugged Frame Corstruction: Protection in any 


mounting position. 


General purpose continuous duty: 


and designed to carry 115% 


injurious heating (1.15% 


accelerating torques. 
Unique conduit box 


LW, 


service factor). 
High efficiency, high power factor, good starting and 


rated 40° C. 


load continuously without 


provides alternate assembly: 
either recessed, flush with frame or conventional external mounting. 


Mounting dimensions conforming to NEMA standards. 


' 
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THESE ARE Your 
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ATLANTA 3, GEORGIA 
760 Lee St., S. W 
AMhberst 7701 

BALTIMORE 72, MD 
659 E. 25th St 
BEimont 5258 

BIRMINGHAM 1, 
6206 N. Ninth St 
3-6546 

BOSTON 10, MASS. 
178 Atlantic Avenue 
LAfayetie 3-3600 

BUFFALO 3, N.Y 
33 Franklin St 
Lincoln 4210 


ALA 
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Zone 4 


Gite 


eels 


CHARLOTTE 2, N. C 
Liberty Life Bidg 
Room 695 
6-2893 

CHICAGO 5, ILLINOIS 
1550 S. State St 
HArrison 7-7100 

CINCINNATI 2, OHIO 
4? Central Avenue 
MAin 3010 

CLEVELAND 14, OHIO 
3000 W. 117th St 
Clearwater 1-3300 

COLUMBUS 8, OHIO 
1634 Goodale Bivd 
WaAlinut 8581 


es Bes 
Less ersten 


DALLAS 2, TEXAS 
1713 N. Market Street 
CEntral 4347 

DENVER 2, COLO. 
1500 17th Street 
TAbor 6241 

DES MOINES 17, IOWA 
2017 Dean Avenue 
6-1189 

DETROIT 13, MICHIGAN 
11110 East Warren Ave 
VAlley 11-7100 

OULUTH 2, MINN 
Board of Trade Bidg 
2-7538 

HOUSTON 13, TEXAS 
5521 Navigation Bivd 


WAyside 2159—iLD 506) 


INDIANAPOLIS 2, IND. 
1499 N. Harding St. 
FRanklin 3684 
ATlantic 3092 

JACKSONVILLE 6, FLA. 
930 East Adams St. 
5-6473 

KANSAS CITY 7, MO 
1300 Liberty Street 
Victor 6474 

LOS ANGELES 11, CALIF 
4535 S. Soto Street 
JEfferson 8151 

LOUISVILLE 6, KY. 
2008 So. Brook St 
CAlhoun 1469 


Arrows show double flow of air 


thet keeps motors running cool! 


MEMPHIS 7, TENN 
676 Jefferson Ave 
5-1614 


MILWAUKEE 3, WIS. 
404 N. Plunkinton 
DAly 8-0180 


MINNEAPOLIS 15, MINN. 


417 S. Fourth Street 
MAin 4353 


NEW ORLEANS 13, LA. 
1000 St. Charles Ave 
RAymond 3115 


NEW YORK 4, N. Y. 
80 Broad St 
HAnover 22-7470 


OMAHA 8&8, NEBRASKA 
902 Horney St. 
ATlantic 3122 


PHILADELPHIA 8, PA 
401 N. Broad St 
WA 2-4100 


PITTSBURGH 24, PA 
4301 Main Street 
SChenley 1-3123 


PORTLAND 14, OREGON 
105 S. E. Taylor Si 
EAs? 0131 

PROVIDENCE 3, R. | 
187 Pine Street 
GAspee 1-153) 


ST. LOUIS 2, MO. 
217 South Eighth St. 
CHestnut 7463 


ST. PAUL 1, MINN 
220-26 E. Fifth Street 
GArfield 4335 


SALT LAKE CITY 1, UTAH 
153 W. Second South St 
3-2108 & 3-5139 


SAN FRANCISCO 7, CALIF. 
630 Third Street 
EXbrook 2-5855 


SEATTLE 99, WASH. 
Salmon Bay Terminal 
Alden 6600 


STUTTGART, ARK 
403 South Main St, 
185 


TULSA 3, OKLA 
1335 Hunt Bidg 
3-823) 


WASHINGTON 5, D. C. 
1000 Vermont Ave 
District 6694 


FAIRBANKS-MORSE de MEXICO S.A 
Balderas 146, Mexico 1, D. F. Mexico 
10 06 74 y 10 09 58 


N. W. 


Export Division 
NEW YORK 4, N. Y 
80 Broad St-eet—HAnover 2-7470 
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Austin - Western ** 






Austin-Western Tandem Roller 


, beds Uy 


Austin- Western Model ‘' 40°’ Motor Sweeper 





Austin-Western wv 
ICKERS VANE TYPE PUMPS | 


1. Compact, high-efficiency design with many 
choices of pump size and mounting arrangement a 





Here are some of the reasons for the out- 


standing performance of the Vickers mobile 





equipment pump shown below .. . reasons that 
influenced its selection as the source of hydraulic 


power for Austin-Western road machinery. 


Vickers Balanced Vane Pumps 
(single) for mobile machinery are 
made in 10 sizes having delivery 
ratings from 3.2 to 52 gpm @ 
1000 psi ard 1800 rpm. 
Higher pressures and/or 
speeds also possible. 
Several movntings and 
four optional positions of 
pressure outlet connection. 
Also available in double 
pump combinations. 








V ICKERS Incorporated DIVISION OF THE SPERRY CORPORATION 


DETROIT 32, MICH. 


1454 OAKMAN BLVD. = 


Application Engineering Offices: ATLANTA @ CHICAGO (Metropolitan) 
CINCINNATI « CLEVELAND @ DETROIT « HOUSTON @ LOS ANGELES (Metropolitan) 
NEW YORK (Metropoliten) © PHILADELPHIA « PITTSBURGH e ROCHESTER « ROCKFORD 
ST. LOUIS @ SEATTLE @ TULSA @ WASHINGTON e WORCESTER 


INEERS AND B R HYDRAULIC EQ! 


PMENT SINCE 1921 





SAVES SPACE and also provides INSTALLATION 
SIMPLICITY. 

2. Pump does not load up until engine is up to 
speed, for EASY COLD WEATHER STARTING. 

3. All running clearances automatically maintained 
as pump wears; PERFORMANCE DOES NOT DROP 
OFF WITH WEAR. 

4. Exclusive hydraulically balanced design neu- 
tralizes oil pressure loads on bearings, provicing 
LONG LIFE WITH NO ADJUSTMENTS. 

5. Rugged construction makes ‘vickers mobile equip- 
ment pumps TOUGH. 

For further information get in touch with the nearest 


Application Engineering office or write to Detroit for 
Catalog M-5100. 


Ask for 
NEW CATALOG 
M-5100 
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IDEAS 





ARALDITE* Bonding, Casting, Coating 
Resins and ARDUX* Bonding Resins de- 
veloped by Ciba Research are simplify- 





in the makin 


ing manufacturing methods, improving 
product efficiency, and opening new 
field: of product development. Some im- 
portant new and typical “in use” ex- 
amples are shown and described here 





PERMANENT PROTECTION 
against destructive 
action of fatty acids 
on aluminum walls 
lengthens service life 
of new cream whip- 
ping dispenser. 





( Kidde Manufacturing Company) 


A big problem simp!y remedied at low cost. The Araldite 
coating resin used here sets at room temperature, is com- 
pletely tasteless, odorless and inert, ond is characterized 


by excellent wetting and covering power on metals. 


Editor's Note: Araldite coating resins are also being suc- 
cessfully applied as liners for cans and collapsible tubes. 








IMPROVED EFFICIENCY 


for high voltage ca- 
pacitators. 





Piercing pressure of di- 
electric material in- 
creased greatly by jack- 
eting procecure using an 
ARALDITE Casting Resin 
that provides high dielec- 


tric strength, arc and hu- Hi-O Capacitators, Elec- 


midity resistance, affinity trical Reactance Corp.) 
for metals. Transformers weighing many pounds have 


been ported in Araldite Casting Resins. 


Editor's Note: Among other fields of Araldite Casting 
Resin use... valves and fittings of exceptional corrosion 
resistance and dimensional stability. Sets without evolu- 


tion of volatile materials. Requires no pressure. 





DURABLY BONDS 


metals, (ferrous and non- 
ferrous) to rubber, (natu- 
ral and synthetic) . . . also 
wood, thermo-setting 
plastics, to themselves or 
to each other. 


ARDUX Resins provide , 

h h P : (Above)ArduxResin 
much sought properties bonds brake linings te 
..overcome stress failure brake shoes and clutch 
and effects of shock load- plates. Eliminates rivets 
ing ... give high strength 
at high temperatures 
(Right) Rubber tubing 
bonded with Ardux Resin 
to aluminum alloy capping 
strip. (The De Havilland 
Aircrajt Co., Ltd 





IDEA GENERATORS! 


Newest ARALDITE and 
ARDUX Resins Technical 
Bulletins are now ready, 
giving complete technical 
data on physical proper- 
ties and recommended 
procedures. Profusely il- 
lustrated with application 
photographs and dia- 
grams. 





Send for your copies .. . 


OR WRITE IN DETAIL ON YOUR LETTERHEAD 





Gib en Plastics 





S, 


é CIBA COMPANY INC., | names | 
/ 627 Greenwich St., New York 14, N. Y. 


(In Canada: Cibe Co. itd., Ciba Bldg., Montreal!) 
Please send me Ciba Plastics Technical Bulletins for ra 
/ BONDING Os caSTING ~~ CoaTING O / 


* BONDING * CASTING * COATING RESINS / Name _ 


¢. U.S. Pat of 
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Company Title 
Address _ 








Leak-proof check valve of resilient Du Pont nylon 





seats perfectly without machining, 





. gives long, trouble-free service 





For the hydraulic Touch-Control lift on ‘Farmall’ 
tractors, International Harvester engineers needed a 
perfectly leak-proof check valve. This vital part traps 
oil on both sides of the power piston, thus holding 
the implement rigidly in the selected position. By 
molding the valve of Du Pont nylon, many advan 
tages over the former steel part have been cbtained 





Because of its resiliency, the nylon plastic part 
provides a tight seal, even if there are slight imper- 
fections in the mating surface . . . does not become 
worn or grooved after repeated contact with the 
bushing. Too, the nylon part is made in one piece by 
the rapid mass-production injection-molding process 





. needs no costly machining to provide a smooth 
seat within close tolerances. 
Two nylon check valves, like the one above 
stop the flow of oil from either side of the Du Pont nylon withstands the high temperature 
c po viston. Thus, they keep the ae ‘ 

hydraulic power piston. Thus, they keep the of the oil in the system (up to 200° F.), and remains 
plow or other implement locked in position “ , . a os 
dimensioiually stable, chemically inert. Two years of 
trouble-free service in “‘Farmall’’ tractors have dem- 
onstrated the value of nylon valve seats 


at the proper level 


Perhaps nylon’s strength, resiliency and other 
valuable properties can help solve a problem for you 
For further information on nylon and other Du Pont 
plastics, write 
BETTER THINGS FOR BETTER LIVING 


THROUGH CHEMISTRY 
E. |. du Pont de Nemours & Company (Inc.) 


Polychemicals Department, District Offices : 
350 Fifth Avenue, New York 1, New York 
7 S. Dearbern St., Chicago 3, Illinois 
DEPARTMENT ince 845 E. 60th St., Los Angeles 1, California 


Nylon part moided by Formold Plastics, Inc., Chicago 
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A FOOTE BROS. 
| 


\ WORM-HELICAL DRIVE 


\\ MAY PROVIDE THE ANSWER / 


@ Rugged strength, the ability to stand up under 
punishing loads, the highest possible efficiency —- these 
are characteristics of Foote Bros. Worm-Helical Drives. 

Input shafts are horizontal, output shafts vertical, up 
or down — making these units ideal for use in chemical 
plants, pulp mills or wherever materials must be 
agitated or mixed 

Foote Bros. Worm-Helical Drives are available in 
ratios from approximately 25 up to 285 to 1—capacities 
up to 128-h.p. See your Foote Bros. representative or 
mail the coupon for information 
FOOTE BROS. GEAR AND MACHINE CORPORATION 
1545 §. Western Boulevard ° Chicago 9, Illinois 


Whatever your requirements in power transmission, you will 
find exactly the drive best suited to your needs in the Foote Bros. Gear and Machine Corporation 
complete Foote Bros. line of enclosed gear drives and gear- Dept. W,, 4545 S. Western Boulevard, Chicago 9, Illino 
motors. Check the coupon indicating the drive in which you Please send bulletins on drives checked beiow 
ore interested WORM-HELICAL DRIVES 
LINE-O-PCOWER STRAIGHT LINE DRIVES 
MAXIPOWER HELICAL GEAR DRIVES 


“ ys HYGRADE WORM GEAR DRIVES 
FOOTE BKOS.-LOUIS ALLIS GEARMOTORS 
\ ame 


Geller 1e2 Teacincen Through ay ay ee 


iddres 





City 





Illustrated: Model BP, single-pole, double-throw, 15A., 125V. A.C. Overall tength 1% 


The only 


... where size and high rating 
miniature come to terms with cost 


snap switch 


More and more, today’s new products need the design 
forethought that assures quality periormance 
without increase in price, And that’s just where 
ry NiswircH ean help. 

ryniswitcu fills the need for high load switching in 
small spaces at lower cost than any other dependable 
miniature snap switch. Of special importance for many 
products is the specialized engineering service which 
develops new models for individual application 
requirements. This service offers an economical solution 
to vour most difficult switching problems Conventional 
circuit arrangements are available in a variety of 
standard stock models 

Investigate the advantages of TyNiswircu. They add 
up to dependability and value unsurpassed in today’s 
market. Write for details. ryNiswrrcu Division, 
The Sessions Clock Company, 101 East Main St., 


Forests ille, Conn 
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It’s sirmmple to 


design this “insurance’ of 
greater production 
into your machines 


7 


Accumeter 
SYSTEM 
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Virtually any machine that must be lu 
bricated with fluid oils or light greases 
can have the protection of automatic 
mechanized lubrication. Alemite’s Type I 
Accumeter System is the answer! So sim 
ple, so compact is this versatile single line 
system, that you can incorporate it in 
your designs with remarkable ease 


The Alemite Type | Accumeter Automatic 
Lubrication System consists of a lubri 
cant pump, a distribution system of tub 
ing, and force-feed valves mounted on or 
near individual bearings 


from one central point, it safely, surely 
lubricates all the bearings on a machine 

automatically while production 
goes on. Increases output by eliminating 
shutdown for lubrication! Ends the risk 
of lubrication errors or neglect by your 
customers! Reduces maintenance and re 
pair costs, prolongs machine's life 


Alemite Accumeter Systems meter lubri 


Adjustable Output Cap 


cants with a sustained accuracy un 
matched by any other method. In fact 
tests show no variation in the amount of 
lubricant discharged to bearings even 
after 73,312 lubrication cycles—equivalent 
to 122 years of twice.a-day service! 


What's more, Alemite Accumeter Auto- 
matic Lubrication is not merely “one 
shot” lubrication. It is continuous between 
cycles. That's because Alemite’s exclu 
sive “accumulating” feature prolongs the 
discharge of lubric. nt to bearings 
Alemite Accumeter Automatic Lubrica 
tion is adaptable to machines of every 
type and size. There are three separate 
systems, to cover your full range of 
neecs. Write now for Form 22-189, a free 
le page brochvre giving full data. And 
for specific application recommendations, 
include description of machines you are 
presently working on. Alemite, Dept 
T-111, i850 Diversey Parkway, Chicago 4 
Illinois 


ALEMITE 


ACCUMETER AUTOMATIC LUBRICATION 
1850 Diversey Parkway, Chicago 14, Illinois 
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This Single Line System 
Serves Any Type Bearings 
Alemite'’s Type | Ac.umeter System 
con meter oi! or greose to rotery 
oscillating stationary - plein of 
onti-friction beorings. Serves up to 
400 becrings. Volver: for ony beer 
ing capacity. FIXED or AD; USTABLE 

output 














SY Seamless \“ YS, 


—the basic shape U 





You can save time, money and steel—and 
make a better automotive product— when you use 
Shelby Seamless Tubing for hollow cylindrical 
parts. Compared to solid bar stock or forgings, this 
high quality seamless tubing requires much less 
cutting or boring. Since fewer operations are re- 
quired, man and machine hours are less, rejects 
are fewer, production of all automotive parts is 
speeded up 





The products shown here are typical of this 
more efficient method of manufacturing. Some of 
these parts are quite complex, but each was made 
from Shelby Seamless Tubing, faster and at lower 
cost than identical parts machined from solid bar 
stock. In several cases production has been doubled 
or tripled—costs savings have run as high as 50 
percent rejects have been reduced to zero 

Shelby Seamless Steel Tubing is pierced from a 
solid billet of quality steel. As a result, there is no 
longitudinal weld to weaken the tube. This process 





gives you the strongest, most dependable tubular 
steel section that money can buy 

Shelby Seamless Steel Tubing is manufactured 
in a complete range of diameters, wall thicknesses 
and analyses to meet every need. When you plan 
for future automotive applications, remember 
Shelby Seamless for its ability to increase strength, 
reduce weight and cut your production costs. 





NATIONAL TUBE COMPANY, PITTSBURGH, PA. 
Tubing Specialties Division 
OLUMBIA STEEL COMPANY, SAN FRANCISCO 
PACIF T DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY. NEW YORK 


STAV-€ § >-S-¥ £-€ t- 





on 
\ 




















PANEL MOUNTED asi? - SURFACE MOUNTED 


aa” MAGNETIC 
aaa STARTERS 


{/ EASY, LOW COST 
MAINTENANCE - 
Arrow-Hart Type “RA” Magnetic Starters and Contactors are designed 
with easy, low cost maintenance in mind. Because the A-H starter occupies 
only ‘2 the space of conventional starters, there’s more working room in 
the box, less space required for control panel layout. Wiring is easier, 
because it’s straight-thru all the way. All terminals and contacts are easy 

to reach. Terminals are front wired. Line and load wires connect at 
opposite ends. The switch itself is easily installed with three mounting 
screws. Contact inspection or replacement is readily made by loosening 
two hood re‘*aining screws. This ease of wiring and servicing is made 


possible by the revolutionary “RA” (Right Angle) Balanced Mechanism 


exclusive in Arrow-Hart starters. 


BUY WITH CONFIDENCE PROFIT BY PERFORMANCE 


THE ARROW-HART & HEGEMAN ELECTRIC COMPANY, HARTFORD, CONN., U. S.A 
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INCHES SMALLER... 


EVERY INCH A CHAMPION! 


NE w@) SIZE 00 


Type CRA CONTACTOR 


The revolutionary new Arrow-Hart Size 00 Type “CRA” 
Contactor measures just 234” x 234" — cuts inches off any 
other contactor on the market — yet is every inch a champion! 
Take the design: from Arrow-Hart's exclusive new “RA” (Right 
Angle) mechanism — the same which enabled A-H engineers 
to build the compact control package described on the pre- ACTUAL 
ceding page — to the 00’s automatic positive contact pressure § 
control, this ingenious multi-pole convertible contactor results 
in big savings of space, work, time, money; assures you un- 
paralleled performance throughout its long life. 


ONLY 4 BASIC SECTIONS 


2 STATIONARY CONTACT BASE MOVABLE 
3 CONTACT 
UNIT 


1] COVER PLATE 


Here are just a few of its host of extra features: Right Angle mechanism, 
reducing size by as much as 74 ®@ Ultra-functional design © Fewer 
components — reduced handling e No-twist no-rock frame e Com- 
pactness within own framework e Unit stability and rigidity « Fool- 
proof, guided assembly throughout e Contacts operate in vertical 
position e Self-aligning contact action * Unusual ability to handle 
a multiplicity of circuits e Movabie contact carrier e Enclosed contact 
chambers e All wiring in line and straight-thru e Mat-finished cover 
plate for terminal markings ¢ and many more. 


ARROW-HART 









































Torrington Needle Bearings: 


A. Simplify design. A hardened shaft to serve as 
the inner race, a simple bore housing and a 
Needle Bearing are all you need for efficient 
anti-friction performance. 














. Simplify machining. No complex housings or 
shoulders are required—iust a straight bore 
machined to proper dimensions. 











. Simplify assembly. A fast arbor press operotion 
seats the bearing by press fit ...no spacers 
or retainers are needed to hold Needle Bear- 
ings in position. 

Torrington Needle Bearings may well be the 
answer to your design and production problems. 
Our engineers will be glad to help. 

THE TORRINGTON COMPANY 
Torrington, Conn. South Bend 21, Ind. 


District Offices and Distributors in Principal Cities 
of United States and Canada 


NEEDLE + SPHERICAL ROLLER + TAPERED ROLLER + STRAIGHT ROLLER + BALL + NEEDLE ROLLERS 








with speed reducers 


A new series of concentric shaft type speed 
reducers has been added to the Westinghouse 
line of Geared Drives. This construction features 
straight-line mounting of speed reducer and 
prime mover, requiring a minimum of floor space. 
Designated as ““Type DB” speed reducers, these 
units are designed to economically transmit the 
inherently high speeds and efficiencies of electric 
motors. Power transmission efficiency averages 
96%. Eight unit sizes are available over a range 
of 1 to 100 hp. Twelve standard gear ratios 
ranging from 6:25:1 to $8:3:1 are provided. 


Included in these new speed reducers are the 
quality features common to all Westinghouse 
Geared Drives: 


Single Helical Gears accurately hobbed on 


precision machines. BPT Taper Hardening pro- 
duces tough, impact-resisting teeth. 

Split Case Construction permits easy accessi- 
bility. Strong, tight case heavily ribbed to 
provide extra strength. 


Ampie Lubrication by simple, positive splash 
system for both gearing and bearings. 


For more information, write for DB-3700-1 SR. 
Westinghouse Electric Corporation, P. O. Box 
868, Pittsburgh 30, Pennsylvania. J-07299 
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Reprints from this or other Logbook pages are available for your files. Request them from our Redwood City, California office 


Oil seals installed to 


hoist drum assembly 


A simple and practical solution to an 
unusual combination of sealing prob- 
lems is found in the hoist drum assem- 
bly of the Marion Type 93-M Power 
Shovel. 


Design of the hoist drum assembly 
requires oil sealing to retain lubricant 
around four widely separated main 
bearings. However, the sealing must be 
such as to easily permit periodic flush- 
ing of the entire housing area by grease 
under pressure. 

Other design features also affect the 
sealing problem. Shaft diameters are 
large —approximately 10”. The shafts 
are reversible; they operate at variable 
speeds, and there are many abrupt 
starts and stops. There are the run-out 
inducing tendencies of hoist pulls ex- 
ceeding 32.5 tons. Frequently, there 
are severe external dust conditions. 

An effective and economic solution 
of the problem is the use of two pairs 
of National 50,000 series seals. These 
are steel-encased, spring-loaded’ units 
with leather sealing members 

The outer pair of the large, heavy- 
duty seals is installed at (A) in the as- 
sembly. Sealing members face inward 
to retain lubricant around the bearings 
and prevent leakage onto the drum 
brake assembly. These sealing mem- 
bers also exclude dust and other for- 
eign abrasives from the bearings and 
housing. 


CALL IN A NATIONAL FIELD ENGINEER 

Room 1124, Prudential Bldg., Mohawk 9222 

, Room 2014 Field Building, Central 6-8663 

210 Heights Rockefeller Bidg., Yellowstone 2-2720 

302 Highland Park Village, Justin 8-8453 

726 Lothrop Avenue, Trinity 1-6363 

11634 Patten Rd., Topaz 2-8166 
WICHITA, KANSAS ‘ 


Burra.o, N. ¥ 
CHICAGO, ILL 
CLEVELAND, OHI0 
DALLAS, TEXAS 
Detroit, MICH ° 
DowNeEY (Los Angeles Co.), CALIF 
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permit periodic flushing of bearings in large 


Hoist drum assembly 


Fig. 2—National 50,000 series seal 


At (B), an identical pair of National 
50,000 series seals are installed with 
sealing lips facing outward. Correct 
loading of the tension springs insures 
retention of lubricant during operation, 
permits lubricant flushing at a con- 
trolled point during periodic greasing 
operations, and excludes dust, mud, etc 

National Oil Seals used in the Ma 
rion 93-M assembly are standard de- 
signs, as are other National seals used 
elsewhere in this equipment. In many 


MILWAUKEE, W1s 
New York Crry, N. Y 
PHILADELPHIA, Pa 
REDWooD CirTy, CALIF 


SYRACUSE, N. Y 
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WESsT SPRINGFIELD, Mass 


cases, widely varied sealing problems 
can be solved quickly and economically 
through use of standard designs. In 
other cases, special designs and tools 
are needed. In either event, National 
Oil Seal engineers can call on 25 years 
of sealing experience to help you. For 
complete information, write or call the 
nearest National office. 


Let Your Decision be Based on Pre-ision” 


WADYONAL 


OIL AND FLUID SEALS 


NATIONAL MOTOR BEARING CO., INC. 
General Offices : Redwood City, California 
Plants: Redwood City, Calif.; Downey (Los 
Angeles County), Calif.; Van Wert, Oho 


26 


647 West Virginia Street, Broadway 1-3234 
122 East 42nd Street, Lexington 2-8260 


401 North Broad Street, Bell- Walnut 2-6997 


Broadway and National, Emerson 6-3861 
1025 Elm Street, Springfield 2-1881 
P.O. Box 1224, Baldwinsville 662 


519 South Broadway, Wichita 2-6971 
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| IMPREGNATED LEATHER PACKINGS 





RUBBER 


All the good features you found in Houghton 
Leather Packings plus the extra advantages 
our new development gives you--are now of- 


fered in standard packing sizes 

By an ingenious method devised by Houghton 
engineers, durable leather is thoroughly impreg- 
“springy” 
The result is a packing with the outstanding 


nated with tough, synthetic rubber 


benefits both leather and rubber provide 
By specifying Houghton VIM No. 1243 Pack- 


ings you are guaranteed the low-friction coeffi- 
cient that quality leather assures. You benefit 
life. You obtain the high 


abrasion, extrusion, and cold vul- 


from leather's longer 
resistance to 
canizing which have made Houghton’s leather 


packings so widely used 


VIM and VIX-SYN PACKINGS 


+.» products of 
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Now, in addition, you get the perfect seal 


which non-porous rubber provides. Being 
impregnated through and through with lively 
rubber, these new leather packings are made 
exceptionally pliable. Their design permits pre- 


loading and makes installation easy 


Houghton VIM No. 1243 Leather Packings 
already in use for several years——-are perform- 


ance-proved! 


We're ready now to furnish this new rubber- 
impregnated packing in ‘‘V’’ and Cup Types 
on rated orders, in standard sizes only. Order 
through your Houghton Man or from E. F 
Houghton & Co., Philadelphia 33, Pa. We'll 
gladly send further information promptly on 


request 


Ready to give you 
on-the-job service . . . 











BREAK 
ou CAN KS 
Y BOTTLENEC 
ON YOUR DEFENSE CONTRACTS 
BY CALLING IN TELECHRON INC. 
NEW BROCHURE *PRECISION 
ON THE PROPUCTION LINE” 
GIVES A QUICK PICTURE OF 
PERSONNEL CAPABILITIES AND 
MASS PRODUCTION FACILITIES. 
WRITE FOR YOUR COPY TODAY. 


“YOU CAN 
CHANGE SPEEDS 


IN ARATIO OF 7200:1 INA 
SPACE OF ABOUT 2CU. IN. WiTH 
A TELECHRON SEALED, SELF — 
OILING GEAR TRAIN... (F YOUR 
OUTPUT SHAFT LOAD DOES NOT 
b EXCEED .375 POUND INCHES? 
Ya ES 


SPECIAL GEAR TRAINS 

CAN BE MADE BY TELECHRONW INC. 

IN A WIDE CHOICE OF SPEED RATIOS 4 
UP TO 216,000:1? 


ALL TELECHRON 
SPUR GEARS 
ARE HOBBED... 


NOT STAMPED... FOR TRUER, 
QUIETER OPERATION AND 
LONGER LIFE? 





a 


IBY RETURN MAIL, 

YOU CAN GET DATA AND ESTIMATED 

QUANTITY PRICES ON TELECHRON 

GEAR TRAINS IN STANDARD SPEED -CHANGE 
RATIOS RANGING FROM 7200:1 

TO 25:1. WRITE FOR THE FACTS TODAY. 


TELECHRON DEPARTMENT, 
GENERAL ELECTRIC COMPANY, !11 UNION ST, 
ASHLAND, MASS. 








Selechion 








} “ALL TELECHRON TIMING MOTORS A aE 











f INSTANTLY. 
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52100 TUBING 


101 stock sizes. A high carbon 
chrome, direct quenching steel 
which gives through hardness in 
moderate sections. Typical uses: 
aircraft parts, slitter knives, 
bearing races, pump parts and 
plungers, collets, bushings, 
spindles, grinding machines, pre- 
Cision instruments. 


“NICKEL-MOLY” TUBING 


$2 stock sizes. A low carbon 
“nickel-moly”, carburizing steel 
which gives high surface hard- 
ness with a tough core. Typical 
uses: piston pins, bearing races, 
farm equipment, knitting ma- 
chinery, sleeves, bushings, pump 
parts, perforating guns. 


These two TIMKEN’ steels will do 
90% of your hollow parts jobs 


and are available now in warehouse lots! 


[' rush jobs find you short of steel tubing, get in touch 
with the Timken Company. The two Timken® steels 
described above—52100 tubing and “Nickel-moly” tub- 
ing—will do 9 out of 10 of your hollow parts jobs. And 
we guarantee shipment of warehouse iots within 24 hours 
after receipt of order. 

We maintain a mill stock of 101 sizes of 52100 tubing 
—from 1" to 10%" O.D. This analysis is through-harden- 
ing in moderate sections. It can be heat treated to file 
hardness and tempered back to any point you want. There 
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are 52 stock sizes of “Nickel-moly” tubing—from 1%’ 
to 10%" O.D. With heat treatment, it develops exceptional 
shock absorbing qualities. 


Uniformity in every shipment is assured by the Timken 
Company's complete, rigid quality control from melting 
through final :nspection. For the current mill stock list, 
write on your company letterhead to The Timken Roller 
Bearing Company, Steel and Tube Division, Canton 6, 
Ohio. Cable address: “TIMROSCO”. 


AKEN 
PViS\ 9) Be 


Specialists in alloy steel—ineluding hot rolled and cold finished alloy 


eteei bare -—a complete range of stainieae, graphit and standard tool 


analyses—and alloy and stainless seam ena stee! tubing 








They cant phone your plant 


In Your Military Product it’s Doubly Important 
to Leash “Straying Parts” with BEAD CHAIN 


When a househoider or industrial 
worker mislays .n essential part of 
your product, se may suffer incon- 
venience or minor hardship. But, loss 
of some important small part of mili- 
tary equipment may mean that men 
are lost, too. 

Positive leashing of straying parts 
is one of the most common jobs for 
Bead Chain. And, nothing can equal 
it as a parts retainer! The non-kink- 


Chain retainer assures full freedom in 
using the part or tool it secures. It is 
small, light, attractive . . . yet strong 
enough to hold under abusive strains. 

Check your product now. Leash any 
part that may stray. It costs only a 
penny or two, as a rule, to add a Bead 
Chain retainer that’s worth doilars as 
a trouble-saver for your customers. 
Check your plant, too, for opportuni- 
ties to tie straying items liketoolstothe 





ing, free-swiveling action of a Bead pointof useand eliminate work delays. 


Any Product Wins Buyer Approval When 
Vital Parts are Secured 


— 


2 a 


KS Le 


OOM MOG 


Basin Stopper 





Electrical Outlet Cop Hot Water Bag Stopper y Power Line Connector 


POCOOOL . 
a 


Truly THE CHAIN OF A THOUSAND USES %4 
Thitk What You Might Accomplish with a bit of Bead Chain \ 


+ 
» 
. . 
Design ingenuity can empley Bead Chain in many 
unique weys to gcin.new product appeals, please 


buyers, cut costs. Keop Bead Chain in mind, always. 


Trimming for Leather Goods, 
Wearing Apporel, etc 


Pull for percolator 
filter catch 


iis for Light 


Bowls, Signs, etc. 


|| Actuator for time recorder cards, 


Regulator and pul! combination 
instrument charts, etc. 


a a Meee ORO Oe OO a Ma Ma Ma Ma Ma Ma, Me Ma Ma OG 
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ifa part gets lost 


! 


Specify “BEAD CHAIN”...Get 4 Plus Values 


1. Dependable Quality snd Delivery ... 
... The Bead Chain Mfg. Co. is the 
world’s largest producer, with exclu- 
sive methods and equipment that as- 
sure uniform quality and lowest costs. 


2. Unmetched Application Service . . . 
: The “know-how” acquired ia 
applying Bead Chain to meet the re- 
quirements of thousands of uses is 


yours to command. 


3. Widest Selection of Chain and At- 


icchments You get just wha* 


you want from the world’s largest 
selection of chain sizes, styles, metals 
and finishes . . . and attachments for 
fitting the chain to your particular 
need. 


4. Money-Saving Chain Assembly Ser- 
vice Many manufacturers save 
money and bother by using this 
unique service. Special equipment 
and experienced workers enable The 
Bead Chain Mfg. Co. to provide 
made-to-your-order assemblies ready 
to install. 


SAve...Let US make your 


~\ 


Get Our quote 
tubular pin like parts 


. to';” dia. and to I's 

~ \ SW AGE 
aN 
~~ 


& 


coupoa— 


see for yourself. . A 

d variations of Dus ¢ , 
hye With our unique MULTI 
MET*‘OD, developed to pre 
we make a big saving by 
rate and eliminating scra 


Send MULTI-S 


Tiny Parts like these 


if you use solid ot 
hings, sizes BP 


oduce Bead Chain, 
asing oroducuon 
write a note on 


Nome, Title 
greatly iacre 
p. For facts, 


po Cc 
WAGE Catalog, too- ompany 


Address 


Typical Military 
Uses for Retainers 


Canteen Cap 


‘ 
~ 
Aircraft Access Plate 


: 


| want the new Bead Chain 


Catalog — Data Folder 


The Bead Chain Manufacturing Co. 
92 Mountain Grove ‘t., Bridgeport, Conn. 


DQD0D0DDDDDDDDODO DOD DOD DODODDODODODD DDD DOO OOOO OOOO 


Propuct E™sGINEERING NOVEMBER, 


1951 


— 











Klixon Thermo-Snap Temperature Controls are widely used 

in both military and commercial applications in products 

ranging from tanks and aircraft to radio and electronic equip- 
ment, sterilizers and household appliances. 


Actuated by the snap-acting Spencer Disc, these controls open the circuit 
with a quick, clean break . . . close the circuit with fast solid make. Their 
accurate, sensitive operation is best able to withstand shocks, vibration, 
altitude or motion. 


Klixon Thermo-Snap Controls are available in many types and ratings 


including hermetically sealed units. Our F 

engineers will gladly help you with your LIxON 
temperature control problems. Write for é, 

their help and information, today. — sai 


SPENCER THERMOSTAT 
Division of Metals & Controls Corp. 
911i FOREST ST., ATTLEBORO, MASS. 
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KLIXON MOTOR PROTECTORS 
PREVENT MOTOR BURNOUTS 


To keep motors operating longer, 
specify and vse motors with built-in 
Klixon Protectors. Built-in by the 
motor manufacturers, they prevent 
motor burnouts by cutting “off” the 
power should the motor become 
dangerously over- 

heated. When it 

cools w safety, the 

Protector snaps 

the power “on” 

automatically if 

the “automatic 

reset” i 


button when the 
“manual reset” 
type is used. 
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To bowlers, the “plug” is a familiar sight. When finger holes 
begin to wear, or must be changed to fit a certain grip, it is 
necessary to bore new holes in the ball—and plug the old ones. 
One prominent manufacturer had been installing plugs with 
pitch, a process that required a curing time of four or five days, 
and produced an imperfect bond. 3M developed an adhesive 
which not only gave a better bond, but speeded drying time by 
400%. And when you consider the conditions the adhesive 
met—tremendous resistance to impact, temperature changes, 
shrinking and aging—yov realize the extensive engineering 
that goes into the product. 

It is this same ability to engineer each compound to a specific 
use that makes all 3M adhesives, coatings and sealers tops in 
performance! 


hot 


; © | ' ¥ ¥ } 


Call the 3M office in your city and investigate, with ihe help of 
a laboratory-trained field engineer, the potential that adhesives 
hold for you. And for more information and a valuable 32-page 
booklet, write 3M. Dept. 411. in Detroit. 


VER 1000 pas” 
ADHESIVES - COATINGS - SEALERS 


ADHESIVES AND COATINGS DIVISION + M INNESOTA™ INING AND™ ANUFACTURING COMPANY 
41) PIQUETTE AVE, DETROIT 2, MICH GENERAL OFFICES: ST. PAUL 6, MINN . EXPORT SALES: 270 PARK AVE, NEW YORK 17, N.Y 
MINNESOTA MINING & MANUFACTURING CO. OF CANADA LTD. LONDON, CANADA 
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A Lot of Dependability 
in a Small Package 


Thousands of industrial firms 
recognize the Cuno AUTO-KLEAN 
dise-type strainer as an indication 
of protection on lube and hydraulic 
systems. 

They know the machine builder 
has provided the best means of 
keeping fluids clean .. . when he 
has installed the AUTO-KLEAN as 
standard equipment. 

They appreciate, too, the ease 
with which the AUTO-KLEAN 
works. A turn of a handle—peri- 
odically by hand or continuously 
by automatic means —is all that 
is necessary to keep the strainer 
itself clean. This is done without 
stopping flow. And there’s noth- 
ing to replace or renew. 

They also know that the AUTO- 
KLEAN is juaranteed to remove 
100% of the solids larger than 
specified*. .. with minimum pres- 
sure drop. 


The Favorite 


of Designers 

The Cuno AUTO-KLEAN solves 
other problems right on the board. 

It’s compact. A single unit 
handling full flow (from a few 
more than 4000 gpm) occupies no 
more space than the usual partial- 
flow type. 

You can build it in—or mount 
it externally. Inlet and outlet can 
be in any position. You can install 
it on low pressure or gravity feed 
or suction with no lossof efficiency. 

And you can depend upon it 
lasting as long as the equipment 
on which it is installed because it 
is all-metal and non-collapsible 
and can be made of a wide range 
of materials for various fluids, vis- 
cosities, temperatures and solids 
to be handled. 


Cuno Engineering Corporation 
Dept. 301A, South Vine St., Meriden, Conn 


P'-=se send information on Cuno AUTO-KLEAN 
for 

Name 

Compony 


Address 


You Can Clean This Fluid Strainer 
Without Stopping the Flow 


Cuno AUTO-KLEAN is the on/y fluid strainer with ‘“‘comb- 





action cleaning’”’ which permits it to work uninterruptedly. 
Dirt accumulations are dislodged while the straining goes 
on. This can be done automatically. Guaranteed to 


remove 100% of all solids larger than specified. 


. Removes More Sizes of Solids 
o7 U) IN from More Kinds of Fluids 
\ Strain fuels, lubricants, process fluids, etc. —AUTO-KLEAN 


Filter fuels, lubricants, process fluids, etc.—MICRO-KLEAN 
Clean row woter, recirculating water, etc. —FLO-KLEAN 


Hud Condition ng 





good ) design is 
simple... 


ss 


ID/ 


The men who de signe d these produc ts solved with 
ease connector problems that might have been 
difficult without flexible connectors. There's a great 
idvantage in giving serious consideration to 

the use of American Flexible Metal Hose 

and Tubing right in the beginning—when you're 
drawing up plans for your product 

If your product involves conveying duids, gases or 
semisolids even under severe conditions of 
temperature, pressure or corrosion—especially where 
movement is involved—consider the simple 

solution American Flexible Metal Connectors 


offer. For protecting wiring, tubing and fe xible shafts, 


for absorbing vibration, there’s a style for your 
need, You will find the full details in Bulletins SS-50 
and CC-300. Write for them today. The American 
Brass ¢ ompany American Metal Hose Branch 
Waterbury 20, Connecticut. In Canada: The 
Canadian Fairbanks-Morse Co., Ltd 1241 


wherever connectors 
musf move... 
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black topper 


martly named is this Bituminous 
stributor, known as the “Black 
Topper Smart, too, is the monu 
cturer’s hoice of Americon 


Fiexible Meta! Hose for convey 


3 the hot road-binding tors ond 
halts from distributor to hand 
from supply tank to 
from tonk cor to 

$ is a good exom 
retul attention to 

ail which the 

Co., Oregon, til 
ely responsible for the 


Black Topper 


press 


ten high-pressure 
and 

aced lam 

f Americon 

ze Flexible Tubing 
F woter ot a 
$ to the tour 
{ this press, vsed 
c Products Co 
Despite this 


60 
F 


ese flexible connec 
tay tight and mointenonce 
robiermr 


sr uses for 








& . Mw. 
nimi" 
GR fi 


Pipe ranging from 24 in. to 30 in liometer was fabricc'ed from in. and 74 Moyari R plate, for use in the Transcontinental 
Gas Pipe Line that connects the gas is of West Texas with New York. This pipe was used at 12 different pumping stations along the line 
Fish Engineering Corporation and Fish Constructors, Incorporated, handlea the design, engineering and construction of the line 


ayari R Pipe Withstands Vibration 


in World’s Longest Gas Line 


Because pumping eq ent get | ‘ ie] il © instance f sed, although slight allowances may 
ertain amount ibration he 1 nd ¢ ndurance e required to offset the higher 5 roper- 
ties of this grade Mayari R can also 
Mayari yermit tl of considera hig be welded by all of the usual methods 
ping stations. The working stresses Now widely used tn structures, vehi- 
fabricated trom this It also has better resistance to impact les, and construction equipment as 

] 


steel connects and to atmospheric corrosion than Car ii aS in many consamer products, 


t 


lirectly with the pum] ind extends bon steel ich means | Y i Mayari R is making design improve- 


low -é high-strength 


some distance in | lirections fre ments possible at low cost. To get 
there are no fabricating prol more information on this 
Mayari R; it can | { ts applications write or phone our 


nearest sales office for Catalog 259 


THLEHEM STEEL COMPANY, BETHLEHEM, PA 
Bethlehem P 


re 
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$3.32 $.90 BOSTON... 
SOLID BRONZE BOST-BRONZ jim hs 


SOLID BRONZE irs" 
% X1X 2” 


COST OF BEARING ° COST OF BEARING 
REAMING ‘ REAMING 
GROOVING ‘ GROOVING 
DRILLING ‘ DRILLING 


COST OF COST OF 
MACHINING 2.45 MACHINING 





noco $3.32 co $.90 


1. BOST-BRONZ requires .... REAMING 
GROOVING 
DRILLING 


2. BOST-BRONZ gives better service and lasts longer, whether loads are 
heavy or light, static or shock. 


3. BOST-BRONZ is cleaner — no oil drip or waste, no openings for grit, 
lint or dirt. 


IN STOCK 2©' SIZES 
Cylndsice!\ BEARINGS ¢ BARS ¢ PLATE 


Write for a FREE Sample! 
. o 
< Ps 


4 
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FOR GOLD. 
Simup"“BRASS AND 
BRONZE COATINGS 


With shortages 2nd restrictions on metals, you can keep your production line 


moving with SIMUPLATE—o practical new organic coating. When applied 


over properly prepared surfaces it develops the bright lusire of either polished 
gold, brass or bronze. It’s passed many exhaustive tests for wearability under 


all types of conditions. 


Let us tell you more about SIMUPLATE and show you how easily you can get 


striking effects with combinations of SIMUPLATE finishes. Write or call today. 


Superior on-the-job 
performance and quality 
have linked Industrial 


Finishes by STANDARD 
to Industry since 1870 


Finishes to meet U. S. Government specifications. 


STANDARD VARNISH WORKS 


a division of 


STANDARD-TOCH CHEMICALS, Inc. 


MANUFACTURERS SINCE 1848 COATINGS * COMPOUNDS * CHEMICAL PRODUCTS 
NEW YORK LINDEN, N. J. CHICAGO 


2600 Richmond Terrace 2600 Federal Street 
Staten Island 3, N.Y. Chicago 16, Ill. 
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HE Hyatt Hy-Load line of 

cylindrical roller bearings, for 
radial loads or light or intermit- 
tent thrust loads, are made in two 
diameter series, wide and narrow 
widths, and to standard boundary 
dimensions. 

There are ten different types of 
Hyatt Hy-Load Roller Bearings. 
Four have separable inner races, 
two have separable outer races, and 


four are non-separable. There is 


also the duplex, ur double-row type 


of Hyatt Hy-Load with a separable 


inner race. 


Wide flexibility in design and as- 
sembly procedures is possible with 
Hyatt Hy-Load Bearings. They are 
designed and built to do most any 
bearing job and they are your best 
bet to do that job right. Specify 
Hyatt Hy-Loads for your new ma- 
chine design. Hyatt Bearings Divi- 
sion, General Motors Corporation, 


Harrison, N. J. 





+— —+ > + 
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HYATT ROLLER BEARINGS 














Looking poe a donee foe 
Lipeadible Copper 7ibe 


——-— PLAIN or FABRICATED? 


If copper tube is a component of the product you have been asked to make for the defense effort, look to 
Wolverine to supply it—either plain or fabricated. As a prime contractor, you may welcome this suggestion, 
especially if in your regular production you use other materials and different operations. 


Here are some of the many reasons why you should choose Wolverine as the source for top quality tube: 
/ You have at your command the specialized processes, like end spinning and finning 


skill and experience of over 34 years of both of which were developed by Wolverine. 
exclusive tube manufacture. 


5 Careful consideration will be given special 
packaging, palletizing, crating, etc., to 
and efficient facilities to produce the tubu- assure the receipt of your required tubing 
lar part that wilt meet your specifications. or tubular parts in satisfactory condition 


Z At Wolverine you'll find the most modern 


Your problem will be accepted with a “4 


thorough understanding and regarded in Cali on the nearest Wolverine sales 
utmost confidence. We are accustomed to office (there’s one in every principal city) 
working with government agencies. for any assistance you need. Or consult 

our Customer Engineering Service 
Available to you are many specialized located in Detroit. 


WOLVERINE TUBE DIVISION 


PLANTS IN DETROIT, MICHIGAN AND DECAMR, ALABAMA 
‘Sales Offices in Principal Cities te 
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MicroMorors 


DYNAMOTORS...WANDSHIELD WIPERS...INVERTERS 
AND OTHER SPECIAL EQUIPMENT 


If you have a development or production problem to 
solve on a military product, contact Redmond’s and 
Dynamotors ‘ save valuable time. Here's a staff of engineers and 
| production experts with a wealth of experience 
on electrical rotating equipment. 

At Redmond’s there are 3000 thoroughly 
trained specialists in the fine art of mane 
ufacturing precision, equipment on @ 
mass production basis . . . an able 

and ready organization. 
You'll save time the “Redmond 


Way.” Write for details. 


Special D.C. Micromotors 


Co Windshield Wipers 


» 
Inverters... a “The BIG name 
A.C. Generators ? ‘ in Small Motors” 
REDMOND COMPANY, INC., Owesse, Mich., U.S. A. INDUCTION MOTOR SALES OFFICES ‘ 
Eastern Area: 420 Lexington Ave., New York 17, N. Y.; Central Area: Owosso, Michigan 
Midwest Area: 332 S. Michigan, Chicago 4, lil.; Southwest Area: 1330 N. Industrial 
Bivd., Dallas, Texas; Western Area: (Redmond Company of Calif., Inc.) 1260 §. Boyle 
Ave., Los Anveles 23, Calif, SERIES MOTOR SALES OFFICES: Owosso, Mich. OVERSEAS SALES 
OFFICES: 420 Lexington Ave., New York 17, N.Y., cable address, REDISINC-NEW YORK 








Dentists Can Tell You 
Why Stainless Tubing for These 


nn 


Fabricators can tell you why it’s easy to work 
with (carpenter Stainless Tubing! 


Reports from dozens of experienced fabricators tell us 
that there are two reasons why it’s easy to work with 
this tubing. First, analysis-tolerance-finish (and specials 
such as hardness) are always just the way you want 
them. That eliminates a lot of problems at the start of 
any job. Second, they tell us that the personal help they 
can get on any Stainless Tubing job helps to keep unit 


es F costs as low as possibie 
When you want to discuss your design or fabricating 
problems, ca!l your nearest Carpenter Stainless Tubing 
Distributor. He will be glad to put his experience to 
‘ work on your essential jobs, and te help you plan for 
} the future, too 


Dental molding flasks and saliva ejector stand up under “ THE CARPENTER STEEL COMPANY 


onstant use, because they are made from Carpenter Stainless 
Tubing. The flasks withstand temperatures up to 1700° F Alloy Tube Division, Union, N. J. 


while the ejector is frequently sterilized 


Export Dept., Reading, Pa., “CARSTEELCO 


Ra TIT 
mes.” [ee = 


NEEDS YOUR ‘: - Jats - . TDlerance - - Finish - 
STEEL SCRAP y mee | tee 
now 


— guaranteed on every shipment 
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Less a 


.. INSPECTION... OVERHAUL! 


| gwd A MOTOR that actually blows resistance against 


Re 


itself clean! Dirt is carried away tion. Bearings are pre-lul _ 
by cooling air blown over the ribbed cast factory and should need 1 f Applied... 


iron frame and bearing housings of this Tap oles with pipe plug ’ Serviced ... 
ew Allis-Chalmers tefc motor yermut re ng and to provid 
new Allis halmers fc motor , . . r by Allis-Chaimers Authorized Deolers, 
Dirt can’t build up ca \ at | are standard eq ipment. Certified Service Shops end Soles Offices 

I throughout the country 


irig. Concealed air passages and | t Get All The Facts 


. lim: } P she e aa CONTROL — Moanvol, 
have been eliminated. Eve: Gast co The new Allis-Chalmers Type APZ total- magnetic ond combing 
tick ¢ mn] j i . ' torter h * 
SUICKS Can Sim} I ly-enclosed, fan-cooled motor is built in ion ciatene a sole 
° : 
nN } aving untenan J ctan } y 7 rary nents for complete con- 
And this means savings all NEMA standard frame sizes from ‘ Sak coumneies 


——— a a a 


cwsts are traditionally low on totally-en- 224* to 505. Also in explosion-proof pes 


c} ] motor " , TEXROPE — Belts in 
closed, fan-cooled motors. But tl type. Your A-C Authorized Distributor all sizes and sections, 


lower than ever before on the new Allis- or District Office has complete informa- i dae one 


Chalmers Type APZ tefc motor tion. Call today, or write Allis-Chalmers, ; ‘“°"** 
Rigid Construction Milwaukee 1, Wisconsin. Ask for Bul- 73 mS») PUMPS — Integral 


. motor and coupled 
The frame is cast iron which hes high letin 51B7225. An3426 ¢ from %q in, 
< : dischorge 

° 


Loassnnesseseneeensunss 


Texrope and Vori-Pitch ore Allis-Cholmers trademorks. yo” 


qAC > *Similar design non-ven- 

, tilated motors Type APK, 

J A also available in frames 
203 to 224 inclusive, 
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EEHANITE 


‘ASTINGS 


Illustrated is a giant billet shear and the main Mechanite 
housing casting used in its construction. This shear will 
cut a hot steel billet from 16” x 16” square bars and the 
severity of its operational requirements demand the supe- 
rior properties of Meehanite castings for its main housing 

Of particular importance in this instance were the 
high tensile strength characteristics—S0,000 psi minimum 
and the ability to absorb the vibratory stresses set up 
during operation 

The casting weighed 52 tons and the shear was de- 
signed and supplied by Loewy Rolling Mill Division 
Hydro-Press, Inc., New York and built in the shops of 
Farrel-Birmingham Co., Inc., Ansonia, Connecticut 

The 


castings are achieved without alloys;—important in times 


superior engineering properties of Meehanite 


of shortages, stockpiling and today’s materials problems. 


WULEPLANITE 


American Brake Shoe Co 

The American Laundry Machinery Co 
Atlas Foundry Co 

Banner Iron Work 

Barnett Foundry & Machin« 

E. W. Bliss Co 

Builders tron Foundry 

Continental Gin Co 

The Cooper-Bessemer Corp Mt 
Crowford & Doherty Foundry Co 
Empire Pattern & Foundry 
Farrel-Birmingham Co., Inc 

Florence Pipe Foundry & Machine Co 
Fulton Foundry & Machine Co., Inc 
General Foundry & Monufacturing Co 
Greenlee Foundry Co 

The Hamilton Foundry & Machine Co 
Hardinage Co. Inc 

Hardinage Mfg. Co 

Johnstone Foundries, Inc 

Kanawha Manufacturing Co 

Lincoln Foundry Corp 

E. Long Ltd 

Otis Elevator Co. Ltd 

The Henry Perkins Co 

Pohiman Foundry Co., Inc 

Rosedale Foundry & Machine Co 
Ross-Meehan Foundries 
Shenango-Penn Mold Co 

Standard Foundry Co 


Mohwah, New Jersey 

Rochester, New York 

Detroit, Michigan 

St. Louis, Missouri 

Irvington, New Jersey 

Hastings, Mich. and Toledo, O 
Providence, Rhode Islond 
Birmingham, Alabomo 

Vernon, Ohio and Grove City, Pa 
Portiand, Oregon 

Tulsa, Okiahome 

Ansonia, Connecticut 

Flerence, New Jersey 

Cleveland, Ohio 

Flint, Michigan 

Chicago, Iilinois 

Hamilton, Ohio 

New York, New York 

York, Pennsylvania 

Grove City, Pennsylvania 
Charleston, West Virginia 

Los Angeles, California 

Orillia, Ontario 

Hamilton, Ontario 

Bridgewoter, Massachusetts 
Buffalo, New York 

Pittsburgh, Pennsylvania 
Chattanooga, Tennessee 

Dover, Ohio 

Worcester, Massachusetts 

The Stearns-Roger Manutacturing Co Denver, Colorado 
Traylor Enginegring & Mfg. Co Allentown, Pennsylvania 
Valley tron Works, Inc St. Paul, Minnesota 
Vulcan Foundry Co Oakland, California 
Worren Foundry & Pipe Corporation Phillipsburg, New Jersey 


This advertisement sponsored by foundries listed above.” 


NEW ROCHELLE, N. 
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Next Time You Buy V-Belts Remember: 


Bull Dog Compounds do not 
Crack or Deteriorate Under 
Severe Flexing! 


3ull Dog compounds run cooler and do not crack or 
deteriorate under severe flexing. This simple fact explains 
im great part the steady, smooth, /ow cost performance of 
gull Dog V-Belts . . . and their longer life! Remember it — 
st will pay you well 

Remember, also, that Bull Dogs are processed for 
ninimum stretch. You'll see the operating benefits in 
-educed slippage and the elimination of repeated ad 
ustments. 

Durabie Covers are another “more for your money” 
advantage — and worth remembering. Bull Dog covers 
are closely woven of heavy, bias cut fapric. They can with- 


stand the punishing wear of the sheave while sealing the 
belt against moisture, dirt and grease 

Remember, too, that the specially engineered BWH cord 
$:-ction is outstanding in high tensile strength. This means 
you'll get the superior load carrying capacity you want — 
and the ability to absorb shock loads. What's more, when 
you install Bull Dogs in sets (and it’s highly recom- 
mended) you are matching the uniform superiority of 
one Bull Dog belt with another 


TOUGH PROBLEMS INVITED — Ask us or your nearest BWH dis- 
tributor about your V-belts, transmission belting, conveyor 

belting and hose problems. He is a specialist in 

making rubber products work better, 


Another Quality Product of 


Boston Woven Hos: & RUBBER COMPANY 


Warehouse Steck: 111 N. Cone: $1., Chicago, lilinois 
PLANT: CAMBRIDGE, MASS. «+ 


Novemper, 1951 





Distributors in all Principe! Cities 
Pr. O. BOX 1071, BOSTON 3, MASS., U. &. A- 
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P Andee Coupling Co.'s - 
latest development for the hydraulic field . 


‘he Hew Spli-Fange Clamp 


i 


(Patents Pending) 


sec @ revolutionary type of clamp that's easy to use, 
eliminates threaded joints, and prevents leaks 


~ 





\ 





Wide selection — available in 
clamp- or pressed-on type tou- 
plings, in straight or angle styles 
for 1- or 2-wire braid hose, sizes 
from ‘2-inch ID through 2-inch ID. 
ideal for high, medium, or low pres- 
sure setyice and suction retin lines. 





Easy to assemble — No big 
pipe wrer.ch needed — just use a 
small, convenient, automotive-type 
wrench. This gives you greater 
clearance — there is no straining, 
less effort. Also eliminates /use of 
pipe-thread compounds. 


Leak proof — the “o” ring, prov- 
en so successful in countless hy- 
draylic applications, provides a 
Pérfect static seal. There are no 
tapered threads. There's no wedg- 
ing| action to cause distortion in 
valve ~~ cylinders, ert. 




















—end-pver again — and, since gh 
are mo tapered threads to damage; 
pump housings, valve bodies, dnd 
cylinders last longer. 
~ 
r A D 
’ 4 \. Best from any angle — our 
many years of experience led us te 





design this clamp sco that it i¢_eas- 
ily adapted to angle coupling use 
— with plenty of wrench and bolt 


clearance. 
» 





Extra strong connection — in 
this exclusive design, the bolt cen- 
ters are located on the centroid so 
that any applied forces are equal- 
ized, That's why the seal is perma- 
nent and leak proof — why this 
split-flange type clamp is ideally 
suited for the toughest kind of 
Service. 





grt een nn a rn a a ee ee ee ee 


Versatile — eliminates need for 
separate unicn connection. Pro- 
vides union connection at one or 
both ends of the hose. Permits the 
use of short, stiff lengths of-hose 
because no deflection of hose as- 
sembly is required in moking up 
the joint — there's no need to dis- 
turb yourpiumbing. 


Tear out this coupom and mail today 


L 
! 
1 
\ 


ae eed 


a ec ne cornet: 





. 














e make it! 





arnes Springs 


Bist Connecticut 
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BRIDGEPORT BRASS COMPANY 


_ Copper ALLOY BULLETIN 








“Bridge 


MILLS IN BRIDGEPORT, CONN. AND INDIANAPOLIS, IND.—IN CANADA: NORANDA COPPER AND BRASS LIMITED, MONTREAL 
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Parts and assemblies for pipe and 
body te 


Jet tube with nozzie assembled; 7 
is shown 


cigarette lighter: 1 
Windshield with flint wheei 


at right Ce 


5 8 


Outside body; 2. Base; 3. Bushing; 4. Top 


assermblec 


urvesy Waterbury Lock & Specialty Co 


Accuracy Necessary to Produce 
Brass Parts fer Jet Lighter 


Accurate press, eyelet and screw ma 
chine parts, plus precision tubing are 
for both functional 
sembily purposes in the illustrated pipe 
and cigarette lighter. 


essential and as- 


When the wick is ignited »y the 
flint and the lighter tipped, the flame 
strikes the jet tube which has a wick 
inserted in it and runs down through 
the packing holding the lighter fluid 
The heat causes the fluid drawn into 
the jet tube by the wick to change from 
a liquid to a gas, producing sufficient 
pressure to jet out a flame long enough 
to reach down into bowl of a pipe. 


High Brass Used 


The tubing, press and eyelet parts 
are made from high brass (65° cop- 
per, 35% zinc) for ease of drawing 
and forming, strength, corrosion resist 
ance and suitability for buffing and 
plating. 

The screw machine parts are made 
from free turning brass rod (61°% cop- 
This 


»er, 3.4% lead and balance zinc) 
I 
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alloy has the highest machinability 
rating of the copper-base alloys and 
also has the ability to accept and hold 


a plate 


Body Tubes Slip Fit 


Two pieces of tubing (1 and 5) are 
neid to tolerances which permit a slip 
fit to form the body of the lighter. To 
the outside piece of tubing is soldered 
the base (2), which is blanked, drawn, 
trimmed, then stamped with the name 
of the lighter and company 

The top cover (4) is blanked, cupped 
and trimmed. Four holes are pierced 
and the fifth is extruded to hold the 
bushing which takes the torch tube 

The two shortest screw machine 
pieces have blind tapped holes and a 
turned shoulder. These take screws to 
hold on the windshield. The longest rod 
is drilled through and tapped at one 
end for the flint adjusting screw. The 
second longest is drilled completely 
through to take the wick. All four parts 
are either swedged or staked into the 


195] 


cover with wick and flint tubes an 
8. Snuffer assembly with snuffer and flat spring 


Milford, Conn 








5. Inside 
Jet Lighter 


screw studs 
Beattie 


cover. The bushing (3) is a press fit, 
and is produced in a screw machine. 


Torch Nozzle Drawn 

The jet tube (6) is reduced on one 
end over which is pressed the torch 
nozzle. At first it appears as though 
this part would be made in an eyelet 
machine but it was found that by blank- 
ing, cupping and drawing a more accu- 
rate fit would be maintained 

The nozzle hole is .004 in. in diam- 
eter. This hole is pierced with a special 
punch in a small press 


Accurate Forming Necessary 


The is blanked, 
pierced and then two forming opera- 


windshield (7) 
tions are performed. The forming is 
accurate enough to bring into align- 
ment the two right-angle holes. The 
flint wheel is assembled into the shield 
with a small eyelet which is swedged 
over on one end after assembly 

The snuffer (8) is blanked, 
formed. Two piercing operations com- 
plete it. The snuffer itself is a screw 
machine part on which is turned a 


cover 


small diameter which serves as a rivet 
to attach the and the 
tempered flat spring to the 

All assemblies on parts are nickel- 


snuffer spring- 


cover 
chrome plated 


(7227) 


95 











SPHERICAL BEARING 


ROD ENDS 


Heim HF-10 Rod 

Ends are part of 

the Pointex Roller 

7 ° ° Shift assembly, 
Wherever motion is to be trans- and Heim HF-6 

are usec in the 

s . Rocker Latch 
mitted at odd and varying angles, HEIM Fo etcetera 
the Reiner Twin- 


Spherical Bearing Rod Ends deliver top ; a. 


performance. 





- 4 REINER 
; TWIN-KNITTER 
The HEIM complete catalog of Unibal Spherical Bearings and Rod En ; 


lists all standard sizes. Do you have a copy? 


THE HELM CoMe A 


ren its eo c 








ELECTRO DYNAMIC MOTORS 


have 
extra stamina! 


ELECTRO DYNAMIC DRIP-PROOF 
A.C. MOTOR... for use under 
ordiaary industrial conditions 


> e > 
oak Gaalan cacieaien Gane Special Care at the Windings— 
splashing liquids or from at- 


mosphere laden with dirt or “THE HEART OF THE MOTOR” — 


meta! chips. s ss : 
E. D. MOTORS Creates Unique Durability 
are 


stout-hearted motors! When you install Electro Dynamic motors you can say 
. 


goodbye to worries over critical motor failures and 
SPLASH-PROOF A.C. 
... For installation 
where the motor 343 : 
Rp ny On yo For E.D. motors, although competitively priced, are 
splashing liquids built with special care at the windings— “the hart of 
or to hosing down es ‘ , 
® tor cleaning. the motor”. Here men of unusual experience and skill 
eo work with superior materials to produce windings that 
are tough and durable far beyond the demands of 
TOTALLY ENCLOSED a ‘ - ‘ ; 
(Fan Cooled) A.C.... ordinary industrial use. The exacting needs of the 
For dirt-laden atmos- : : 
phere, especially fm . marine field long ago taught E.D. how to produce 


in iustallations re- motors with great stamina and dependability! 

quirmg a motor of 

com:sact dimensions. Every E.D. motor is dynamically balanced. All 
frames are corrosion-resistant and are of heavy cast 


construction. Write today for illustrated literature on 
this fine line of motors. 


¥ costly maintenance expense. 





DRIP-PROOF D.C... .. 
Adjustable speed 
motor for general in- 
dustrial use. 


ELECTRO 
DYNAMIC 


r 


wi } 
Industry has learned what marine engineers“have known since 1880 


ELECTRO DYNAMIC » Division of the Electric Boat Company * Bayonne, New Jersey 
i 
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In world’s largest internal combustion engine plant, operated by 
ALCOA, low cost power is essential for producing aluminum 
since every pound produced requires about 10 kilowatt hours of 
electrical power. Right: Nickel alloy cast iron crankshaft, weighing 
over 5,000 Ibs., with gear train assembly, used in gas burning radial 
engine manufactured by Nordberg Mfg. Co., Milwaukee, Wisc. 


200,000 HORSEPOWER 


24 hours per day 
on NICKEL CAST IRON CRANKSHAFTS 


Here are some of the 120 Nordberg radial engines with 


vertical crankshafts of nickel cast iron which provide 
low cost power at the Point Comfort Reduction Works 
of the Aluminum Company of America, Port Lavaca, 
Texas. 

High strength nickel alloy iron is used not only for 
these crankshafts, but also for the cylinder blocks. In 
addition, maiiy highly stressed parts of these 11-cylinder 
engines are made from heat treated nickel alloy steels. 


Powered by natural gas from nearby fields, these 
Nordberg units demonstrate how nickel alloyed irons 


THE INTERNATIONAL NICKEL COMPANY, INC. 
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and steels help to cut bulk and deadweight, and to 
render further economies by minimizing wear and 


corrosion. 


At the present time the National Production Au- 
thority limits the applications for which nickel and it 
alloys may be used. However, we shall continue to issuc 
information on user experience with nickel-containing 
materials as we believe that dissemination of technical 
data and service experience can help to promote the 
intelligent utilization of critical ma- 


terials, so essential in these times. sae NCONcaam 


67 WALL STREET 
NEW YORK 5, N.Y. 
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. 
Model 7W Dynamatic Water-Cooled Coupling driving WATER-COOLED 


a wire machine which draws 7° wire to .070" in 


six dies. Power is derived from a 200 HP, 1200 RPM 
induction motor. 


* 


Adjustable Speed Drives for Industrial Use 


Dynamic Water-Cooled Couplings provide adjustable speed drive direct 
from am AC power source for a wide range of industrial applications. They 
transmit rotation from a driving to a driven member without mechanical 
contact with stepless adjustable control and almost instantaneous response 
A simple method of providing adjustable speed from a constant speed 
source (or vice-versa) with full torque starts. 

Effective water-in-the-gap cooling permits large capacity in small space; 
design provides complete protection against atmospheric impurities. 

Standard sizes are available for transmitting torques of 50 pounds feet to 
approxamately 5,000 pounds feet. Units up to 200,000 pounds feet or larger 
can be built to order. 


Write for Illustrated Booklet WC-1 


———— 


VYNAMATI[ CORPORATION + srzssx 


R “=, Subsidiary of EATON MANUFACTURING COMPANY, Cleveland, Ohio 


Dynamometers Oil Well Draw-Works Brokes ° Adjustable-Speed Couplings ° Eddy-Current Brakes 
Ajusto- Spedes Shovel Clutches ° Press Drives ° Lift Truck Clutches . Electronic Controls 
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MAXITORQ 


Keeps 
Good 
Company 


...in the 
PACKAGING FIELD 


The MAXITORQ floating disc CLUTCH takes care of power transmission in this Model FF 
packaging machine, used in freezer plants to overwrap frozen food packages. 


The Package Machinery Company, Springfield, Mass., one of the largest manufacturers of pack- 
aging machinery in the world, builds approximately 100 different models of machines. Their 
engineers say, “We have been so well satisfied with the Maxitorg Clutch that we have adopted 
it as standard on practically all machines we build that require a clutch type of drive.” 


This specific Maitorg is the NO. 23, single dry type, 1 H.P. at 100 r.p.m., 4-1/32” long, 3-15 /16” 
dia. There are 8 standard capacities, 1/4, to 15 H.P. single or double, wet or dry. Separator springs 
keep discs “floating” in neutral . .. prevent drag, abrasion, heating. Assembly, adjustment, take- 
apart are manual...no tools required. Disengagement is instant and complete. 


Within its capacity, the Maxitorg Clutch serves many applications for machine tools, industrial 
products, mowers, textile, printing, mining, lumbering, packaging and a host of other machines. 


Ask for our engineering recommendations... join ‘“Maxitorq’s good companies.” 


Send for Catalog No. PE 11 











THE CARLYLE JOHNSON MACHINE COMPANY 
: MANCHESTER “© CONNECTICUT 
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To the Executive 
Planning for TOMORROW... 


Here's a forecast of your new automobile for the 
1960's. Leading automotive manufacturers have 
just such advance models now . .. designs that are 
virtually all aluminum and other light alloys. Even 
the more powerful engines will be constructed of 
lightweight metals. And just as today’s models in- 
clude the features from forecast designs of a decade 
ago, ideas from present advance models will be used 
in tomorrow’ s production. 


Profit from the “‘future-thinking”’ automotive en- 
gineer... put aluminum on your drawing boards 
for tomorrow's designs. Supplies of bauxite ore are 
ample for generations and this, together with ex- 
panding aluminum production facilities assures a 
steadily mounting supp!y of tomorrow's main metal 

at a consistently low price. 


Reynolds Aluminum Specialists are now working 
with many companies on their future designs. They 
will be glad to work with your designers to assure 


you of the maximum benefits of aluminum —low 
cost, lightweight with strength, natural attractive- 
ness, wide range of finishes, freedom from destruc- 
tive rust, ease of fabrication. 

Today, cal! the Reynolds office listed under 
‘*‘Aluminum ’ in your classified telephone directory. 
Or, write to Reynolds Metals Company, 2510 South 
Third Street, Louisville 1, Kentucky. 


and to the Man in Charge of 
TODAY’S PRODUCTION! 


Do you have a defense contract that specifies aluminum? To 
eliminate production problems, acquaint yourself with the 
accepted production techniques for fabricating aluminum. 
Wri 2 for complete list of Reynolds technical books covering 
every phase of fabrication. And for special problems, toke 
advantage o Reynolds trained staff of aluminum specialists. 


Be sure to see the Kate Smith Family Hour, NBC-TV, 8 P.M., E.S.T. Wednesdays 
Hear The Big Show with Tallulah Bankhead, NBC Radio Network, 5 P.M., E.S.T. Sundays 


REYNOLDS ALUMINUM 








One in a Series of Aluminum 
Design and Fabricating Books 


FAS 
canine METH 
° 
i ALUMINUM 


All you need to know about 
fastening aluminum components 


This 136-page iilustrated booklet is a must for 
your desk reference library. All the very latest 
information on the wide variety of mechanical 
fastening methods used to join assemblies 
involving aluminum parts. 
There are tables of related data for the 
various types of standard rivets, including And if you have a special development problem, take 
dimensions and number of pieces per pound, advantage of the trained staff of Reynolds aluminum 
lengths of rivets for cone-point and button- specialists waiting to help you. Let them show you 
type driven heads, recommended hole sizes how to overcome difficulties and set-up for fast, 
with shear and bearing areas for both hot and economical production. For prompt service, call the 
cold-driven rivets, and maximum loads for Reynolds office or your distributor listed under 
single rivet in shear. “Aluminum” in your classified telephone directory. 
Answers your questions on standard and sees 
special rivets, standard and special screw fas- SEND FOR THIS VALUABLE HANDBOOK TODAY! 
teners, nails and pins, metal stitching, mechan- Get your free copy of ‘Fastening Methods for Aluminum” 
ically formed joints, resin bonding and others. and a complete index of Reynolds technical literature. 
Application of these latest 1951 fastening Please request on —usiness letterhead (otherwise price is 
methods speeds production, means increased $1.00). Write today to Reynolds Metals Company, 
capacity and lower costs for you. 2510 Scvth Third Street, Louisville 1, Kentucky 


eeee 


Be sure to see the Kate Smith Family Hour, NBC-TV, 8 P.M., E.S.T. Wednesdays 
Hear The Big Show with Tallulah Bankhead, NBC Radio Network, 5 P.M., E.S.T. Sundays 


REYNOLDS ALUMINUM 
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IMPORTANT 
ADVANCE IN 





Up to 20% Higher Production 


Yoder now announces the greatest forward 
step in tube welding since the introductic. 
of the first patented Yoder Tube Welder in 
1939. The enviable production records estab- 
lished by this welder largely account for the 
fact that Yoder has furnished more than half 
of all the resistance-weld t mills since 
installed in the U.S.A. 


The heart of the new welder is a transformer 
of revolutionary design. It consists of four 
smaller transformers surrounding a common 
core and making an assembly of unprecedented 
compactness and strength. Reduced imped- 
ance accounts for its higher electrical effi- 
ciency. It insures longer service life, fewer 


interruptions for servicing, repairs and 
maintenance. 


Compared with the previous Yoder welder, 
the production gains may be as high as 20%; 
compared with other tube weiders, the gain 
may be as high as 50 to 60%. These gains 
go far toward compensating for increased 
labor and material costs. 


The welder is furnished with all new Yoder 
tube mills, and is also available for replacing 
welders in other makes of resistance-weld 
mills, to'step up production and reduce 
conversion cost. 


Descriptive literature, consultations and esti- 
mates for the asking. 





* COLD-ROLL-FORMING and auxiliary machinery 
* GANG SLITTING LINES for Coils and Sheets 
* PIPE and TUBE MILLS-cold forming and welding 
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PROBLEM: 





How to Simplify and Speed Up Contact 
Brazing of Multiple Leads from a Screen 


GENERAL PLATE 


Provided the Solution with a “Solder-Fiushed” 
Metal... A Composite Metal Combination 





Recently a manufacturer had the problem of solder- 
ing leads from a screen to a copper strip. The old 
method required cleaning and positioning separate 
pieces of solder on each spot and then heat. This 
method was time consuming and costly. 


General Plate Engineers solved the problem with 
“Solder-Flushed Copper Strip.’ Now the operation 
involves laying the leads on the strip and heating 
each wire. The result—a strong soldered joint at 
considerable savings in time. 


General Plate “Solder-Flushed"’ metals make con- 
tact brazing quicker and easier. They eliminate 
handling of separate pieces of solder foil, provide a 
better, stronger joint. They can be supplied with 
solder to base or precious metal, copper layer for 
copper brazing or low silver content solder clad to 
base metal. 


No matter what your metal problem, it will pay 
you to consult with General Plate. Their vast expe- 
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rience in cladding precious to base metals, or base 
to base metals can overcome your problems...often 
reduce costs. 


General Plate Products include... Precious 
metals clad to base metals, Base metals c!ad to base 
metals, Silver solders, Composite contacts, buttons 
and rivets, Truflex® Thermostat metals, Platinum 
fabrication and refining, Age-hardenable, #720 
Manganese Alloy. Write for information. 


Have You a Composite Metal Problem? 
General Plate can solve it for you 


GENERAL PLATE 


Division of Metals & Controls Corporation 
111 FOREST STREET, ATTLEBORO, MASS. 


Propuci ENGINE! IN NOVEMBER 


























Guarding Signal Corps Equipment 
from Fastener Failure 


Communications equipment fo obile clinch nuts. These Elastic Stop Nuts 


tactical units must be 

to follow the front line- oss-country offer the advan 
and along battle-pitted reads. This tages of secure fastenings and at the 
AN GRC-3 radio equipment, installed same time simplify maintenance and 
in all typ sof combat vehicles, must be held repairs 

ready to provide communi ions lia ESNA HEX NUTS are q tickly iv 
son between advancing i And it stalled with power tools permit acer 
must be ready twenty-four hours a day rate. preci-€ adjustments. lock at any 
despite the roughest operating cond position along the bolt. and keep faster 
tions. For vital quipment of this type ngs tight until deliberately removed 


there is a growing recognition of the ESNA CLINCH TYPE NUTS ar 


need for self-locking fasteners to pro ivailable in various shank lengths for 


tect the expensive and critical con jhe “waging on diffe rent gauges ot shee 
nent parts which make them function metal. Permanently clinched into place 
Helping to keep this equipment oper on frame members or to sections of the 
ating by holding against severe and chassis, they provide permanent and 
long-continued vibration are many pre-positioned fasteners for assembl 


ESNA machine screw hex its na panels or mounting component part- 


ES fail AOLLPy 


ELASTIC STOP NUTS 


DES!GN HEADQUARTERS FOR VIBRATION-PROOF FASTENERS 
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HEX NUT 


CLINCH NUT @ 


locking inserts 
Reusable over 100 times 


DESIGN AHEAD WITH ESNA 


Threadless and permanently elas- 
tic, it provides these 4 outstanding 
features 
1. Protects against nuts loosening 
due tc VIBRATION 
Keeps locking threads 
CORROSION FREE 
Provides for accurate BOLT 
LOADING 
Seals against LIQUID LEAKAGE 
along the bolt threads 


And can be used again and again 








Specify ESNA hex and clinch nuts 
with the new red nylon insert to as 
sure adequate locking torque through 
hundreds of on-off applications. 
When you design equipment that 
needs similar fastening security, spec- 
ify Elastic Stop Nuts. For complete di- 
mensional and installation data write 
to Elastic Stop Nut Corporation of 
{merica, bauxhall Road, Union, N. J. 
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Mallory 
Jacks and Plugs 


for exacting 


specifications 


The precision and dependability of the 
Mallory line of jacks and plugs are the result 
ol a unique combination of research facili- 


ties and production skill 


ae : atl ia a a eee Specialized experience in the related fields 
" aaa . “Th : ae (Or apy at ‘ oquiring water ol metallurev. electrical contacts and elec- 
proof desigr he moplete ie includes these tive bas ypes 

for civilian and mob tronics qualified Mallory to work in close 
1. Long Frame Jacks 

up depth, but little par 
mounted horizontall 


combinations Standards Agency since its inception. Mal- 


2. XP Long Frame Jacks—Plai 
Mounting is accomplished | 1 screw 


cooperation with the Armed Services Electro 


lory jacks and plugs meet a wide variety of 
up depth but little panel space hese erve t ime onli o — ” . } " 
mae aged tg seo oe wth tot ag ye application requirements and include a 
special rame angl number of military types complying with 
3. Junior Jacks ¢ g nting is p ‘ 
to panel, thus requiring le epth, but more panel space. Built JAN speci itions 
with the frame supporting the ng st at a right angle s 
hat the jack extends onl « back « inel 
: Mallory jacks and plugs are fi 
4. SC Jacks (Signal Corpe Type) —Threeded bushit ‘ T d plugs are available for 
Condensed size witt n ediun panel area, mit imun leptl vour most exacting needs. Qualified engi 
Designed for use in all applications, but especially whe ! x e 
ed space is important neering service and technical data are avail- 
>. “Grounding™ Jacks No. GJ-1 
military aircraft to “ground” planes while able on request. 


Television Tuners, Special Switches, Controls and Resistors 





| SERVING INDUSTRY WITH 


. Electromechanical Products 
P.R.MALLORY & CO. inc. Resistors Switches 

Tl) Tuners } ibrators 

Electrochemical Products 

Capacitors Rectifiers 


Mercury Dry Batteries 





Metallurgical Products 
Contacts Special Metals 


P. R. MALLORY & CO., Inc.,. INDIANAPOLIS 6, INDIANA. Welding Materials 
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Katon 
Permanent Mold 
-~ Gray Iron 
zastings 


DOMESTIC APPLIANCE 
PARTS 


Free machinability 
Uniform structure throughout the casting 
Good tensile strength 


Freedom from growth and segregation 





Ability to take a high surface finish 


EATON MANUFACTURING COMPANY 


CLEVELAND, OHIO 
FOUNDRY DIVISION: 9771 FRENCH ROAD e DETROIT 13, MICHIGAN 


#3) PRODUCTS: Sodium Cooled, Poppet, and Free Valves # Tappets e Hydraulic Valve Lifters @ Valve Seat Inserts © Jet 
Engine Parts e Rotor Pumps ¢ Motor Truck Axles # Permanent Mold Gray Iron Castings @ Heater-Defroster Units @ Snap Rings 
Springtites ¢ Spring Washers « Cold Drawn Steel ¢ Stampings @ Leaf and Coil Springs e Dynamatic Drives, Brakes, Dynamometers 
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How to Handle Perisnables? 


The Dairy People Agree 100% 


‘Ton handling and processing of milk and milk 
products is one of the nation’s major industries 
—and a mighty delicate, painstaking business, 
too! But, if dairymen have never-ending problems 
of protecting flavor and purity, and of keeping 
maintenance and cleaning costs down, they also 
have a never-failing helper. It's Allegheny Metal. 


For many years now, practically every item of 


equipment that uas gone into a milk-processing 
plant has been made of stainless steel. From the 
receiving tanks to the bottle or package, and from 
one end of the country to the other, milk products 
today seldom come in contact with anything but 
stainless. As good businessmen, dairymen have 
found that nothing else can do the job as well. 
No other commercial metal is at once as strong, 
as corrosion resistant, as easy to clean and heep 
clean, and as lifetime-lasting in service. 

The dairy and food industries, of course, class 
as essential uses for Allegheny Metal. There are 
many others: in the processing of chemicals, 


You can make 


drugs and petroleum products, for example—and 
in planes, ships and many other vital items of 
defense equipment. Naturally, some less essential 
uses have to give way, but there are ways to 
spread the supply of stainless steel farther. 

For one, we're continuing our many-million- 
dollar program of expanding production. For 
others, we offer every assistance to fabricators to 
make more efficient use of stainless steel, and to 
find alternate grades which will use less of the 
critical alloying materials. Let us work with you! 


* * * * 


Complete technical and fabricating data—engi- 
neering help, too—are yours for the asking from 
Allegheny Ludlum, the nation’s leading producer 
of stainless steel in all forms. Branch Offices are 
located in principal cities, coast to coast, and 
Warehouse Stocks of Alleghery Stainless Steel 
are carried by all Joseph T. Ryerson & Son, Inc. 
plants. @ fddress Aliegheny Ludlum Steel Corpo- 
ration, Oliver Building, Pittsburgh 22, Penna. 


weo 3774 


it BETTER with 


Allegheny Metal =: 
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greater safety for small boats! 


This Holtzer-Cabot motor 
helps the Fathometer* make 
900 soundings per minute! 


Owners of small pleasure boats and fishing craft have long 
wanted a reliable depth sounder that would be small in size, 


economical in power consumption and low in price. 


e” 
Now, the Submarine Signal Division of the Raytheon ; Here’s how the Fathometer works: 
Manufacturing Co., Waltham, Mass., is filling that need A transducer installed inside the hull 
sends out sound waves and picks up the 
‘choes that are “bounced off” the bottom. 
Depths are indicated by the flash of a whirling light 
The Fathometer CADET shows ¢2pths from registering against a calibrated dial. The accuracy 
of these readings is controlled by a Holtzer-Cabot syn- 


with the Fathometer, an echo depth sounder that is 


amazingly accurate and compact. 


0 fee ( > »s » : 
| foot to 160 feet, and indicates the slightest chrorous motor which receives its driving power in the 


changes in bottom contour. It has proven form of “square wave” AC from the vibrator power supply. 
to be an invaluable aid not only in guiding Rigid specifications were laid down for the motor to 
serve in the Fathometer. 

The motor specified had to be a slow speed (900 RPM), 
yut also in discovering and indicating synchronous type, 115 volts, 60 cycle single phase with 0.1 ounce 
he location and depth of schools inches torque. It also had to be totally enclosed and suitable for 
£ fist continuous duty, with input of 11 watts under full load 
of fish. 


yoats safely through unfamiliar waters 


Other specifications: — ability to operate in an ambient temperature 
range of 0° to 50° C. without exceeding a maximum temperature of 105°C; 
minimum life, 1000 hours of operation. 

Holtzer-Cabot met this set of requirements by developing a special 
version of the Holtzer-Cabot RBC — 2505 motor, which is now giving 
excellent service. 

This is just another example of Holtzer-Cubot’s ability to meet the 
most demanding specifications in small-motor applications. Holtzer-Cabot 
motors range from 1/2000 up through 1!2 H.P.; from 12,000 RPM to 1 
revolution per day! 


Ww 
HOLTZER-CABOT 


DIVISION OF NATIONAL PNEUMATIC CO., INC. 


BOSTON 19, MASSACHUSETTS 


Manufacturers of fine electrical apparatus since 1875 


"Rey. U. S. Pat. Off. 
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The wide diversity, and relative com- 
plexity, of the equipment we manufac- 
ture puts a premium on advanced and 
alert engineering. In designing top per- 
formance, deperdability, and economy 
into the wide range of Baldwin-Lima- 
Hamilton products, our entire design- 
engineering staff finds PRODUCT 
ENGINEERING a highly important source 
of alert, forward-looking ideas. 


John S. Newton 

Vice-President, Engineering 
Baldwin-Lima-Hamilton Corporation 
Eddysione Division 
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Product-Design at Baldwin-Lima-Hamilton 


HE READS PRODUCT ENGINEERING 


Everywhere in the giant ORIGINAL EQUIPMENT MARKET*... 
PRODUCT ENGINEERING will help you find bigger markets for your products 





Win acceptance and preference for your parts, materials, ccmponents, or finishes 
in industry’s Design-Engineering Headquarters ... and you have won acceptance 
where the buying decisions are made in your biggest and most concentrated of 
all industrial markets. 

These Design-Engineering Headquarters spark the development of every 
machine or other engineered product industry manufactures: at least $100 
billion worth this year. And as a basic part of their job, the engineering execu- 
tives in these Headquarters are selecting and specifying $26 billion of 
ORIGINAL EQUIPMENT? in 1951. 

This tremendously big and concentrated market offers exciting rewards to 
sound selling ...the kind of selling which starts and keeps momentum best on 
the firm base of concentrated advertising in Propuct ENGINEERING. 

This is the magazine, above any other, which can sell for you in industry’s 
Design-Engineering Headquarters... with peak impact and minimum waste. 
Alone among all magazines edited for them, this is the magazine product-design 
engineers pay to read. And the facts about Propuct ENGINEERING’s 18,000 
management-concentrated, design-responsible subscribers are facts you can’t 
afford not to know. 

These facts are available, quickly and concisely, from your PropuctT 
ENGINEERING representative. For a head start on making next year the best in 
your sales history, call or write him today at any one of the McGravy -Hill 
offices listed below. 


PRODUC @ McGraw-Hill Building, New York 18 
ENGINER RING DD CD) esa on 


New York 18 * Philadelphia 3 * Pittsburgh 22 * Son Francisco 4 


A McGraw Hil! Publication 





PRODUCT ENGINEERING CARRIES MORE ORIGINAL EQUIPMENT* 
ADVERTISING THAN ANY OTHER MAGAZINE IN THE WORLD! 


“When your parts, materials, compo- biggest sales opportunity. And advertis- 


Proput 


nents or finishes are selected by product- 
design engineers for incorporation in 
new machinery, equipment or appliances 

.. they are specified as Original Equip- 
ment. The Original Equipment Market is 
the big-volume, repeat-order market 
which offers any supplier of parts, ma- 
terials, components or finishes industry's 


AMERICA’S NEW PRODUCTS READ PRODUCT ENGINEERING 
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ers place more advertising pages, and 
invest more advertising dollars, .in 
PRODUCT ENGINEERING than in any 
other design magazine in the world be- 
cause they know PRODUCT ENGINEERING 
gives them top coverage of the Origina/ 
Equipment Market's basic buyers at 
‘west cost. 
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at BRAD FOOTE is the art and science which converts geer designs into 
drawings and specifications of component parts. Here .. . in our 

own plant... our own engineers determine mechanical and metallurgical 
structures. Our own draftsmen create the intricate, accurate drawings 
from which other skilled hands make the finished pieces. 


@ Engineering is important. It is a primary step in BRAD FOOTE’s 
method of complete manufacturing control. It assures you 

of gears which will perform satisfactorily . .. when used in 
your shop or on equip:nent you sell to others. 


@ This engineering service we give our customers is another reason 


why we can say—‘‘No one shares our responsibility 


BRAD FOOTE GEAR WORKS, Inc. 


Bishop 2-1070 » Olympic 2-7700 + 1309 South Cicero Avenue 
Cicero 50, Illinois 








AND TRENDS 


| / aterials _ AVAILABILITY 





THE MATERIALS Anew hunt for substitutes, a decline in basic metals for most uses, and 
PICTURE an increasing shortage of components dominate the materials picture. 

Government allocaters are preparing another round of metals cut- 
backs. Theonly products that are sure to escape are those for the mili- 
tary and AEC. Metals for everything else are likely to be slashed. 
Autos and other consumer durables are scheduled in preliminary plans 
for cuts up to ten percent. Only a top-level relaxation of the military 
program will change the outlook. 

The NPA divisions that will cut the use of metals -- particularly 
steel, copper, aluminum andnickel -- are pushing plastics as alternate 
materials. In one sense this is a second round of substitutions. A lot 
of appliance makers, for example, have already shifted from zinc to 
aluminum. Now they are being urged by NPA to shift from aluminum 
to plastics. 

NPA says the plastics outlook is good. Phenol-~formaldehyde molding 
powders are expected to be fairly plentiful in a few months. Urea and 
melamine formaldehyde are in increasingly good supply for baking 
enamels. 

Here are some consistent substitution trends as shown in reports to 
NPA: Steel for aluminum; zinc plating for cadmium and nickel plating; 
powdered iron for sintered bronze in wheel bearings; enamel for nickel 
plate; grey iron for aluminum; glass tubes for brass and copper tubes; 
porcelain enamels for stainless steel. 

Among the alloys, boron is still the hottest substitute. Production of 
boron treated steel hit 25,000 tons in July, and is still rising. 








COPPER SHORTAGE Behind the new push for substitutes is a rapidly mounting military use 
TO CONTINUE of metals, with copper at the top of the list. Copper importsare still a 
third below last year, andthe new international allocation agreement will 
not help much. There is no important domestic expansion of copper pro- 
duction in the works until 1954. Muchofthis will merely replace mines 
new being exhausted. Mobilizers dipped into the stockpile for 30,000 
tons in October, but this did not replace the amount lost inrecent strikes. 
The use of aluminum in place of copper is being pushed by the allo- 
caters. Top mobilizers are urging industry to design copper out of their 
products, with a ten-year pictureinmind. One manufacturer of indus- 
trial electrical equipment estimates aluminum can replace forty percent 
of the copper in some products. Several firms are turning out fractional 
horsepower motors with aluminum windings. Aluminum wiring is also 
being used for some types of special transformers. One manufacturer 
is stretching his copper allotment ten percent by compressing motor 
windings for better condit.un. 








NEW ALUMINUM So far the power shortage in the northwest has not cut back aluminum 
CAPACITY seriously. By the first of the year, a new plant capable of turning out 
100,000 tonsa year will be in operation. The industry expects to move 
rapidly from a present production of 833,000 tons a year to 1,400,000 
tons of capacity by July, 1953. Some of this will be for non-military 
uses, despite plans for increasing the Air Force from 95 to 130 groups. 





(Continued on page 115) 
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Where You'll Find Answers 
to Your Questions about Stainless 


Stainles 


revpres 
sta 


ur nearest 
Carpenter othce today tor a copy of 
Working Data for Carpenter Stainless 
! Heat Resisting Steels or tor 


rsonal attention to a specific proble 1 


(epeneen 


takes the problems out of production 


Bern St., Reading, Pa 


For help with Stainless problems Call Carpenter. Warehouses in principal cities throughcut the country. 
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STEEL OUTLOOK 





LEAD AND OTHER 





METALS 


TIN AND RFC 


INDUSTRIAL 
COMPONENTS 
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Some forms of steel are getting easier to obtain. Authorized CMP 
orders for tinplate, cold rolled sheets and shapes seem to be in fairly 
good balance with available supply. But some users of bars and hot 
rolled sheets still can't find mills to accept orders. 

Nickel-bearing stainless will be scarcer next year. Military demands 
for nickel are ballconing and there's no relief in sight until late in 1952. 
Chrome steels, however, look promising. They are now in good supply 
and mill capacity is greater than current usage. Fourth quarter alloca- 
tions were increased to many industries. The outlook is for bigger al- 
locations in the first and second quarters. 


Lead is rising toward the top of the hard-to-get metals, after being in 
fairly easy supply most of the first year of mobilization. Imports are 
the big trouble -- they are down sharply because foreign use can outbid 
U.S. ceiling prices. The two-cent price rise allowed by OPS won't help 
mucn. The lead squeeze is so acute that 7,000 tons have been diverted 
from the stockpile. 

Zinc is becoming more scarce, andtor thesamereason. There is not 
much hope of immediate improvement unless an international allocation 
can be worked out to increase imports. 

Supply of cadmium and bismuth has been eased, and controls have been 


relaxed. Antimony is in balance with supply and does not seem to be 
heading for serious trouble. 


Controls make tin scarce. The metal is plentiful on the world mar- 
kets. There is a surplus this year, and another is expected next year, 
while RFC -- sole authorized buyer in the U.S. -- argues with Bolivian 


producers over price. During the negotiations, the RFC is selling its 
reserve stocks to U.S. industry. When these reserves are exhasuted 
the producers think they can make their own price stick. The deadlock 
makes tin a risky metal to plan on, even at current low consumption. 
If the price negotiations fail, the government may cut consumption again 
rather than pay ahigher price. Top tin people in the government figure 
the country can get along with much less tin than we are now using. The 
use of protective plastic coatings by the canning industry in lieu of tin 
plating will continue to be encouraged. 


Components are going tobecome increasingly scarce because of mili- 
tary demand. Valves and fittings, in particular, are a danger area, 
though they have been fairly ample to date. 

Specialty transformer makers say their fourth quarter allotment of 
materials will fill only half of their defense-rated orders, which in some 
cases represent up to ninety percent of output. Delivery schedules are 
lengthening upto a year for some specialty transformers, compared to 
two months before the Korean War. 

Lead time for power transmission chain is four to twelve months, 
compared to about a month normal delivery time before Korea. Some 
producers are working entirely on military orders, and the industry- 
wide percentage is climbing. Fourth quarter allotments are insuffi- 
cient to fill all military and other essential needs, manufacturers told 
the National Production Authority. 

Output of precision springs is down fifteen to thirty-five percent under 
last year due to materials cut-backs. Deliveries are running eight to 
twelve weeks behind orders. 

A lead-time of fifty weeks has been reported by one user of forty *~d 
fifty hp motors. Gear reducers, small motor control switches and 
pumps are also getting harder to obtain. 
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(Ho epens the window 


RS CORI wes 


to GREATER PROFITS 


Here’s how Weatherseal, Inc., 
cut costs 43% in jamb assembly of 
Etling In-Swinging Windows 


@ The ingenious Etling in-swinging window 
short-cuts the tedious, sometimes dangerous, chore 
of washing windows. 


Etling and Tinnerman engineers put their heads 
together to determine a quicker way to fasten the 
side jamb assemblies. RESULT: Not only did the 16 
SPEED NUTS specified replace 32 other fasteners, 
they also eliminated the need for $3600 worth of 
assembly equipment, and broke an assembly line 
bottleneck. All this added up to a handsome 43% 


SPEED NUT METHOD | 


6 SPEEQ’NUI ae y het 


savings in the cost of assembling side jamb: sections. 


Weatherseal also reports that product quality 
was greatly improved and assemblers picked 
up speed which ultimately put more dollars in 
their pay envelopes 

Perhaps you are seeking short cuts that pay off 
like this. Just indicate your interest by calling 
in a Tinmerman representative or writing us for 
information on our comprehensive Fastening 
Analysis Service. Also ask for your copy of 
“Savings Stories,” factual case history booklet. 
TINNERMAN PRODUCTS, INC., Dept. 12, Box 6688, 
Cleveland 1, Ohio. In Canada: Dominion Fasterers 
Limited, Hamilton. In Great Britain: Simmonds 
Aerocessories, Limited, Treforest, Wales. 
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Only The Profit Motive Can Do It 


IN A DEMOCRACY progress ster the ambi 
the work 

or making 

services. Ap 

| losophy has been labeled the 
profit motive applies equally well 

otive that impels the 

young man irs to further education, 
the pursuit of knowledge and the development of skills 


ler that he may reap the rewards in his later years 


Under dictatorship an individual incentive 1s to 
ivoid I urdships and punishime nt I d demo racy his 
ncentive ts the tation of reward in recognition and 


etter living 


Today industry government are highly disturbed 
} ‘ 1 

ver the shortage of trained engineers. The basic reason 

for the situation is sim} rhe engineering profession 


is not sufficiently attractive economically. The motivat 
ng forces that attract individuals to a career are not 
sufficiently strong to ind enough men to take up 
the profession. Many ung men conclude that the 
prospects of profit are enough to warrant making 


ichieve the position of a 


the necessary | 


pro essional eny 


Many figures are quoted show that the engineer 
es a starting salary 

of forty years ago. But it must be 

added that laborers and mechanics are being paid many 
times as much today as they were a few decades ago 
Likewise there has been a commensurate rise in the 


ost of living 


Perhaps the principal fi at not sufhciently 


yenized is that lay an engineer must be far better 


gq ipped in knowledge and experience than was re 


quired of him forty years ago. Indeed, the value of the 


undergraduate degree has shrunk. Industry is demand 


ing men with masters’ degrees, to obtain which requires 


additional years of sacrifi In many engineering posi 


ions a doctor's deg i ential. These additional 


sacrifices required to achieve engineer 


are not reflected in the monet btained 


immediately after graduation 


Unfortunately, in assaying the problem t nuch em 


phasis is being placed upon the lucrative salaries received 


by the relatively few men in the highest brackets. More 


gement in the lower 


thought must be given to encoura 


ind middle levels 


After receiving his degrec engineer can only look 
forward to a decade of struggle during which he is 
constantly preparing himself to take on major f spon 
sibilities. The time is long and the compensation and 


progress during that period is low and slow 


It is reported that Russia is graduating thirty thou 
sand engineers annually with MS degrees. It is being 
done in the usual Soviet manner. It would be naive 
to underrate the quality and effectiveness of these men 
Our own military men will, in the proper atmosphere 
oncede that Russian military equipment is in some in 


stances superior to our own 


1¢ outcome of the possible conflict we are now 
Th t f the | | fl 

facing will be determined entirely by the relative qual 
ity of the engineering abilities of the opponents. As 
the world’s only hope for the preservation of individual 

t 

freedoms, this country cannot afford to take unnecessary 
chances on the superiority of American industry, scien 


and engineering 


We cannot use the Soviet system to develop engineers 
The United States must remain democratic and the only 
way it can do so and solve the engincering manpower 
subscribe to and exploit the 
profit motive as it applies to the indivi dual—and 


problem is to recognize 


ness as WC Il 


IV F eadlubel- 
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More than forty years of research 
and its practical application 
have provided New Departure engineers 
‘with a vast fund ie | 
of technical know-how 
and .the resourtefulness of experience. 
Consultation on successful balll bearing application ~ 


is available upon request. ~ 


3 Nothing Rolle like a Ball... 


NEW DEPARTURE 
BALL BEARINGS 


a ‘Debakt URE 











Pleasant working surroundings do much to promote the engineer's self esteem, enthusiasm, and thinking and encourage creativeness 


Starting the Graduate 
Engineer in Machine Design 


Suggestions for encouraging engineering graduates to begin their careers in the draft- 


ing room. Orientation of young graduates in a new environment. Importance of the 


functions of the drafting department as related to engineering. Department’s personnel 


and operations. Rewards for those who make machine design their profession. 


WILLIAM L. GOVAN 


ENGINEERING MANAGEMENT, the 


enior mechanical engineers 
wide draft xperience is s¢ 


Mana ) lesperately w 


ig 1 


ty of 


int 
t not many grad 
in drafting 


f those who do 


1 , 
now why tt 


Ww hy 


who stay are 


1 
unfortunately, Of 


some content to | 
nd remain detailers ? 

The graduate has several stock 
ns to explain why he avoids draf 
work like the 
Salaries of engineers are low in 
with 
produ tion 


room 


parison those of sal 
manager 

never ti 
he 


getting off 
feeling that dr 





non 
by it 


hanical knowle 


p by finan 
n dealing 
' , 
compietely 
I 


TICK h inica 


has chang 
paid at a mor 


on the assumption that his valu 


mprove rapidly Thus 
I 


s while mor 


ng 

last decade hav 
portionately higher in the lower 
ts than in the upper ones 


Personal Satisfactions 


While other satisfying 


1ese questions may not | 


is evident that 
management pr 
scnt supply of ex 
chine | 
one 
The 
from 
trons of 
ntelle 
not just 
The d 
gram to a 
ourse, must 
company. For 
ssful, how 
make an effort 
with the desi 
required to t« 
Machine design 
it is the art of 
lrawing of a 
new component 
ine on such i 
ous thought 
designer. Few 
lependent on 


ilations 


ine s 


xt! ooks tl 


theory 

himself in 

men who start 
while he was 

at high school 
have the benefits 
some shop expericn 
training, night cl 


ence school co 


» 
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i. Make a senior engineer responsible for training the 

graduate 

5. Have senior engineers show an interest in the puntors 
1. Salaries of design engineers are low in comparison ; Don't make him an office bx 
with those of salesmen and production engineers 

Give problems that are of some importance 

2. If once started they will never get off the drawing 
8. Explain assumpuons in maki calculations 





board 
9. Encourage the collection of engineering codes, stand 
3. Drafting room work is a blind alley , 
ards, and simplified calculations 
i. A wp executive job is seldom reached by the way 


10. Give him a chance to see his designs grow in metal 
of the drafting room 

; and to hear shop and customer criticism 

5. Design engineering is a monotonous grind of math 

2 a > , ; : . 11. Give him opportunities to develop speed and skill 

matics and detail work , j 

in producing a design 

6 »b has no prestige, no glamour, no socid if \ 

Je as NO Prestige, no glamo 1 social life 12. Help him acquire a practical knowledge of materials 

7. Work is too confining, few outside contacts production metheds, foundry techniques, and drawing 


office procedure 
8. Sphere of interest is too narrow 


7 bl mw © shop to mT 
9. One misteke end your career is ruined 13. Acquaint him with the problem f shop foremen 
production engineers, and planning department staff 
10. Small reward and recognition for inventive talent 


i4 Explai 1 market and customer's preferences, the com 
pany's sales policies, in so far as they affect design and 


product performance 





15. Send him out on held testing, installation and service 


work 


OBJECTIVE: Personal satisfactions derived from time 
> ‘ nd n to 0 d 
spent in the drafting room must be such as to foster 16. Commend hin r work well done 
the ambitions of young men to do creative, intellectual 17. Pay tuition fees for post graduate work 


and challenging work; not just to earn a living 18. Encourage him w take pride in his professional 


1. Pay at higher rate than draftsmen standing 
2. Plan the orientation of the young graduate in his 19. Pay fees and travelling expenses tw attend technic 


new environment society meetings 





3. Make surroundings and working conditions pleasant 20. Provide technical magazines and books 
Mak i i k 1 l 20. P J I l 1 book 











ays find 
le when the pa 
addition, he 





from the ping 
stomer and trom her i ting and 
When the drafting room is not con 
ted with any manufacti 
ind engineers 
shade on t 
som { ‘ ’ Pp 1u | ! d I 1 ts own 
largely on empirical methods a 
cannot go st it perience 
uction witheut some modification There are 
manufactt And in sign, although tnere 
| betwee and th lifferen 
issed_ bi Ics! € rreatl aft t ng of novi 


In many companies the ¢ gi s for limited pro ' ‘ rl 


lary 


staff act as field « tion, for jobbing isually 
installation stom-built trade i ( nor Improve 


as assistant sales engin nass produ ht ml This pro 


7 ‘ I 
m large contracts All this out The tactor of safety lat tet Nes maki 


work can be extremely beneficial small production, be 
he graduate Should ; of th facturer cannot afford 


itside contacts pass back a word of me failure, w 
ommendation, the firm should always luction§ the 
nform the gradu concerned. Man readily absorbe 
f| f ; 
| 


igement’s nevlect of even such a sim Overhead must 
le matter can cause an untold amount ! f production, h 
ot frustration, tor the grapevine has m anc drafting room time 


i way of finding out and report: il] td It is cheaper to u 


po y 
such happenings le t e sate when only 
parts are require 1 than to ‘| 


loose use idditional hours in con p! 
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ertain assumpt or 


liminary design, and if tl f ept in a few 


satisfactory unavoidably h 


r mplet 
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tractor Desig 


ige, provided 
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eased nor the 
For mass 
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Judgment and Mathematics 


When 


rad 


iv 


contin 

designer 
minutes b 
the whole 
equations 
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12? 


yt 


is h 


' 
helds w 
igh, 

1 
WOrK 


14 
ngntiness 


n 


+} } ’ 
nother deft 


ssigat problems to him so that 

he is on important work for 

ipany. He must not become or 

to feel subordinate to every 
otfice 

the st. 

ngincering col 

ome the newcomer 

aduate should 

home and free to 

east one older engine 


il ady 


Letters of Reference 


raduate’s hiring, advancement 
ring should not be controlled 
non-engineer. His title should 
in some way that he is a grad 
ngineer, no matter how junior 
e , 


1 
O tak 


1 encou 


profession. 
his tetters of refer 
that ne Was an engi 
engineering work, not a 
r a technician, should he 

mployment elsewhere 
amazing how a man will ap 
t if his employer spends a 
his instruction, enter 
Such attention 
mbered far longer than 
" trivial sum were added 
man’s annual salary as a wage 
an nature to wel 
than cash, especially 
gi items normally re 

is beyond one’s means 

pany reaps dividends when it 
ition fees for correspondence 
rses, evening classes, university ex- 
lasses, part time post grad 
work, text books, instruments, 


} } 


odical subscriptions, and member 
p dues in technical societies, pro 
led these all have some relationship 
the job. Sufficient magazines should 
listributed so that all those inter 
have a chance to read them 
they are reasonably new. A 
il library and reading room is 

ind investment 
With the cooperation of other 
ms the district, the company can 
or local or branch technical 
arrange meetings and invite 
yminent speakers. Technical films 
ilways an attraction Trips for 
ps or individuals can be arranged 
other firms, either during or after 
ours. It is a break for a young 
ite to be sent out on ympany 


ESS ven if it is only a visit to 


irtment or the shop 
But possibly the most eftective 
thods of all for increasing the sup 
y of mechanical engineers with draft 
lepartment experience is mere!y 
management and the senior men 
take a friendly interest and show 
j rs and their problems 
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Positionin f huge brid ections 
simplitied by a three-stage torque cor 
verter in this Clyde Iron Works hots 











W. B. GIBSON : 
Hydraulic Division, Twin Disc Clutch C the 1ow-torque-ou 

ted upward torque-wise and down 
three basic types of converters ward speed-wise. Such a comparison 
THE APPLICATION Of hydraulic torqu ire described by the number of stages using identical engines, is shown in 
converters to machinery, automotive or sets of blades in the turbine wheel ig. 1, which gives performance curves 
or industrial equipment requires a namely, single stage, two stage and first characteristic to compare 


thorough knowledge of pene. as per- three stage. Single-stage converters s eng speed | this factor de 
formance characteristics and how these produce from two and half to four the horse 
characteristics affect the prime mover times engine torque at stall, two-stag torqu nvert The three-stage con 
horsepower and torque curves. Whil nits from three to five, and thre stalled, pulls the engine 
the performance characteristics of the stage assemblies from four and a half peed d 1 lower than does the 


power | it to the 


various types of converters are gen to six times the stall torque. Inasmuch — single-st: init, thereby drawing 
erally similar (PRopUCT ENGINEER any given machine specification torque from the engine. Also 
ING, March 1950) each type converter alls for a specified torque, line pull ecau lower engine speed 


t 


sign. And it is these factors that the omparison tween converters can f ind heat d oped by the 


has characteristics peculiar to its de- or tractive effort at some speed, t! le rsepower is developed by the 
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Cut-off clu. ca 
oF tote “ent” ea 


Multiple speceg 
tronsmission” ~~ 


CONVERTERS TO DRIVE LOADS 


TORQUE CONVERTER TERMINOLOGY 


Hydrodynamic Drive—A type of drive that transmits power solely by 
dynamic fluid action in @ closed recirculating path. 


Torque Converter—A hydrodynamic drive that transmits power through 
the ability to change torque. Torque ratio is a function of speed ratio. 


Stage (single-stage, two-stage, three-stage)—The number of driven 
members separated from each other by members of different function 
such as stators OF input members. 


Impeller—The power-input member. 
Turbine—The output member. 
Stator—The reaction member. 


Specific Torque (Ms)—A rating used to distinguish between the torque 
capacities of converters in @ given size. 

Utility Ratio—The range of a converter between the 70 percent efh- 
ciency point at high sped to the 70 percent efficiency point at low speed. 
Stall Torque Ratio—Torque ratio at stall of converter output shaft. 


Overall Torque Ratio—The quouent of the stall torque ratio and the 
torque ratio at 70 percent efficiency in the high speed range. 
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Fig. 1\—Comparison of performance characteristics for single and three-stage torque converters. 





Input speed, rpm 


Fig. 2—Horsepower Capacity Chart for three series of torque converters. Inter- 
mediate sizes are obtained by varving the shage and number of impeller blades. 
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Fig. 3—Comparison of primary torque and efficiency curves for two particular Ms con- 
verters, series 1.0 and 1.15, respectively. Curves at left are for Me-390 converter 
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Fig. 5—Comparison showing how power and torque curves of a 275 hp, 
2,100 rpm engine are changed when a series 1.0 Ms-390 converter is used. 
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Fig. 6—Input-output torque curve for an M¢-390 series 1.0 converter. 
Each of lower curves represemts a specific and constant input speed; each 
upper curve relates to specific torque available at given output speed. 
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Face uj: or slide off decalcomanias. These are films of paint or ink printed in several layers upon a removable paper 
backing. Intricate patterns, multiple colors, subtle half cones and embossed and fluorescent effects are attainable. 





Decalcomanias for Product 


IDDECALCOMANIA TRANSFE! re oft i. Speedy application; are ¢ 1 r soluble coating applied to 
onsidered to be the nearest thing to | 1 by girl operator r unskil i er base. This backing serves as 
4 panacea in the business of labeling f vehicle for the printed film of pig 
Noteworthy advantages ov et 5 ransparent backgrout is nts which is released by dipping the 
tive identification for nclude th esired decals 1 | produ | in water prior to application. 
following give the appearan yf unconn i ed is can be built up on the 
1. Manufactur ) non-strateg! hand painted letter f ns pay by a variety of methods, but 
iterials. No metals, crit hemicals treme versatilit als ar thography is almost invariably em 
dices . ce hl nat satis tadia 1, particularly when large quan 

fla involved. Silk screen stencil 

Enish the most practical method when 

v of different mate vely small quantities of a given 
includ plastics rubber, fal ign 
wood, leather, ceramics and glass Decal designs are prepared on art 
Economy. When purchased in st's drawing boards, usually double 
cost is low ze in either black and white or colors 

are many special 1 are then photographically trans 
i ferred to the particular requirements 


trial decals—prod 


ire produ ed 


t 


3. Lightw 
be considered 


and usually wear 
the reproduction process that will 


, vitreous de ils I 
indus ised. Most decal manufacturers are 
of sale and truck adverti pared to do this art work for thei: 
noved without in ng the of g mediums, household and furnit tomers and usually submit prelimi 
| rat ll are printed on a sj y sketches for approval betore the 


they adhere to 
f the trade chainaware 
j 


thus assure 


he article itself 
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C. and H. Supply Co 


Metal-Cal designs are imprinted on 0.003 in. thick aluminum 
foil. The back of the Metal-Cal is coated with au adhesive 
which is protected by a cellophane film. Soaking in water 
nemoves the cellophane and activates the adhesive. Finger 
pressure is sufficient to insure a strocz bond. 


A typical decal application that combines manufacturer's name, 
trade name, catalog number, electrical rating and operating 
instructions. Ic actually consists of thre: individual labels. 
Metropolitan Blectric Mfg. Co. 


EDWIN DREWITZ 


Identification vIN DREW 


A versatile and inexpensive identification method with a timely plus 


factor thrown in—independence of probable defense materials. Decal- 


comanias have numerous other advantages over competitive methods. 


master layout is finally developed utmospheric changes, all papers are 
Decal produ tron processes are mu h k pt and process¢ 1 in air conditioned 
| 


slower 2nd more complex than straight ress rooms. As a further precaution, The two most familiar types of 
forward printing due to preparatzor each sheet is passivated, or accustomed _ transfers f mmercial applications 
procedures long rack drying periods to the press by being run through be re the face t 1 face down varieties 


rypes of Decalcomanias 


between different colors, and regist« fore any actual printing is done. Spe ps or slide off decals, are th 


requirements. ( onsiderable use is stil! ial inks are also ground, often by tl appl t the 
made of lithographic stones and flat é manufacturers themselves anufa requ the tr 

bed presses. A separate stone is used neet this and other requirements 

for each individual color and som hese involved dures obviate the 

olors are printed two or more times need for large u ins to secure the 


to bring out the full depth of sisade lowest unit pri he complexity of ned providing an opaque 
Register, the correct relationship be the decalcomania design will, of course yround in a contrasting color or 
tween impressions and colors, requires be an additional factor in determining nt fil f lacquer. Produ 
involved hand preparation he pric Generally decal prices break ti lure is briefly as follows 


To offset natural expansion and cor sharply when orders exceed five th he iper ackit is coat with 
traction of the paper vehicle during — sar 1 units 
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Tophight T« 


An application of pressure sensitive tape. Brass split bushings for oil well 
pumps are secured and labeled with strong, laminated cellophane tape. 


i< il 

apps irance 

vrained radio and TV cabinets, sewing 

and business machines, sporting goods 

kitchen appliances and other consumer 

goods that require unobtrusive mark 

ings. Surpius varnish is removed with 

a benzene dampened cloth 

Reverse decals with a built in ad 

hesive are also available when slid« 

ott application 1S practical Double 
luplex backing papers are 

s used on large open letter reverse 

They are applied in the same 

as the aforementioned but con 

thin tissue together with a 

supporting sheet The latter 

1 at the moment of appli 

This leaves only the thin tis 

ontact with the printed matter 


permits the operator o see that 


ven 

mbossed and fluorescent decals are 
more recent developments. The former 
have a novel relief quality that re 
sembles the surface of oil paintings 
These raised effects can also be created 
on glassware, ceramics, and porcelain 
le by vitr l decals which are 

} 


permanently fused to the surface wl 


the final glaze is fired 


ren 


Cost and Design Considerations 


The 














form he customer remov 
way, identification, instruc 
protection plaque used on 
i t i : 
plast are household ap 
electri 


ooking 





Other Decal-Like Forms 
moister 


then somet 


oft. They s pe ving qua 


es and greater resist. O moisture 
ibrasion. Re 
' 
ilso much 
O SOaning “rap 
do they leave ad 
way harm the 
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Paim, Fechteler & Co. 


An example of the complex detail without sacrifice of legibility that is possible 
in decalcomania design. This slide-off label is printed in Sve colors plus white. 





FEATURES 


1. Goryunov Heavy 
Machine Gun 
Model 1943 


Probably the simplest belt-fed heavy 
machine gun ever made, the Goryu- 
nov is also one of the best. It is 
a gas-operated, air-cooled piece 
that uses 7.62 mm standard rifle 
and machine gun ammunition in a 
non-disintegrating metallic or fab- 
ric belt. The gun weighs 30.4 lbs 
alone, 89 Ibs with the mount. It 
has a firing rate of 550-700 rounds 
per minute. If the gun is removed 
from the mount and the trail of the 
mount raised, the Goryunov ma- 
chine gun can be mounted on a 
swivel at the end of the trail for 
anti-aircraft use. Field stripping of 
the piece is fast and simple; no 
tools are required. The few com- 
ponent parts are rugg 4 and de- 
signed for easy machining. Recoil 
spring drives the recoiling parts 
forward after they have been forced 
backward by gas pressure and also 
actuates the firing pin. 


Although most of these Soviet-made guns do not meet Ameri 
can standards of production, their construction indicates that 
the Russians have not been slow to accept the best in arms 
design and adapt it to fit their facilities and needs. The 
Soviet policy of giving attention only to essential items is 
reflected in nearly every weapon. The guns shown on these 
pages were captured in Korea and sent to the Aberdeen Prov- 


ing Grounds for analysis and evaluation. Pictures and data 





were obtained through the courtesy of the U.S. Army 


he ee p P + 


BUT EFFECTIVE SAFETY is a spring loaded MOTION OF THE BOLT is controlled by the operating 
t must be depressed to actuate the trigger and slide by means of a lug that fits into a slot in the bolt 

1 during firing. Barrel lock is a For locking, the right rear shoulder of bolt engages shou! 
ngages shoulders on barrel der 


in receiver Firing pin retainer passes hind the pin 
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a ae a 
slots 


BARREL, which has thick walls t tard over heating, TANGENTIAL SLOTS on the gas regulator permits gases 


an be removed in a few seconds is accomplished by from barrel to reach pistor of operating 
pulling t barrel torward y from the receiver after slide. Slots are easier to n nine d do not foul as read 
] | left rad 


+} ] | 
ie lel is radial holes used or 





PRODUCT BESIGNS 


Gas operated Tokarev is made in two ver 
sions that are nearly identical in appearance 
and construction. However, one is semi- 
automatic only; the other fires either semi- 
automatic or full-automatic. Selective type 
of fire on the latter model involves only 
flicking a lever which is mounted behind the 
trigger and also serves as a safety lock. This 
version can be identified by the notches on 
either side of the stock behind the trigger; 
other version has only one notch on the 
stock since the function of the lever in this 
case is merely one of a safety. Both versions 
are equipped with muzzle brakes to reduce 
recoil forces. Curved magazines which hold 
10 7.62 mm cartridges accommodate stand- 
ard rimmed-case ammunition and can be 
loaded with two five-rouna charges either 
when attached to the 


weapons or when 


detached. The gun weighs 8.6 pounds 


and is 48.2 inches in length overall. 


Designed for inexpensive production on a 
large-scale basis, the Sudaev is outsianding 
in its class for performance. Blowback 
operated, it fires 7.62 mm cartridges at a 
cyclic rate of 600 rounds per minute. With a 
loaded 35 round magazine made of stamped 


sheet steel, the gun weighs 8! pounds. 
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Muzzle brake, 
nozzle are combined int 


over front end 


Auxtlary 


: 


show 


TRIGGER 


imin 


i 


BOLI 


HEAVY 


i tOCcK 
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front sight, bayonette stud and gas 
one assembly which screws 


of barrel and is keyed in place 


the sear to 
prohibits 
this auxiliary 


All major 


barrel, 


parts except the 
firing pin and bolt 


are inexpensive stampings. 


machined 
with fibre 


it. G 
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GAS-MECHANISM is lo 
the bore ] S< ; ; 
+} ; 


NOVEL PI itt plate rection and 
al catch to hold it in place. A simple 


requires no specis 
hinge folds the stock over the barrel. Few, if any tolerances, 
n are critical. Magazine is 


on £ not ilw iVs 
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PRODUCT BESIGNS 


The weight of this 7.62 mm machine gun 
with its unusual bipod mount is only 18! 
pounds. Fired fully automatically only, in 
the prone position, this gun has a cyclic 
rate of fire of 550 rounds per minute. Prac 
tical rate of fire, which includes reloading 
time, is 80 rounds per minute. Fitted with 
a wooden stock and flash hider, the piece is 
50} in. overall. Except for the magazin 
which is not generally interchangeable MAGAZINI 


revoly 


between guns and must be checked by actual ng pan r pan. v h is actuated by t spiral spring has 


firing, the DP is an excellent machine gun id 








BOLT REQUIRES 
ire rugged. Firing 


tools. Firing cycl 
] 


ing slide in th 


This small but effective pistol is patterned 
after the 45 Colt, but is considerably simpli- 
fied. The grip and manual safeties of the 
American Colt have been eliminated and 
half-cock of the hammer is the only safety 
lock on the piece. Eight rounds of 7.62 mm 
standard Soviet pistol and submachine gun 
ammunition can be loaded into the detach 
able magazine which slips inside the handle. 
The catch for removing the magazine ts 
conveniently located behind the trigger. 
The external, ring-spur type hammer is easy LOCK MECHANISM consist 


to operate and will not catch on clothing osed in a sing! 


1 by inte 
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4 
Flash hider 


Gas cytinger 


Operating side 


BARREL IS RETAINED by interrupted thre: I f ompletely out ontact with the piston to exhaust 
guire only a } revolution f disengaging dg tol t S 1ding slow process Each round must 


is removable with 








TRIGGER GROUP is simple g and offe ¢ the ton llv pr ts firing when not de 


ily two screws, which 


ing slide is held is 
Pulling trigger force ul wn | f 1 ing not provide ri it r rough handling. A butt plate 
slide. Safety butt wl engages tl rear sur f was not consid leECeSsa y Soviet designers 





PRODUCT DESIGNS 





Balancing 
bridge 
~networ« 














Amplifier Printer 





























WEIGHING PLATFORM for this scale mi m structural steel OUTPUT VOLTAGI 


th adaptors for the load cel f the four drives servo motor throug 


ams witl 
corners. Each 1 consists of a calibrated ] to \ ( rotates precision 
which is bonded an SR 





Servo motor 


Electronic Scale ae 
[et 

and Recorder é * FS 

Uses Standard 

Components 


Type wheel 

















2 
Using standard Baldwin load cells con C tk a ~T3 


nected to an electrical balancing unit by 


’ Waiting position 
means of a servo system The Streeter-Amet : 


Company of Chicago has developed an 
economical, compact and accurate electronic 


scale. A recording attachment, also made of all, 


standard components, permits weight data 
. - On - of F 

to be received and printed at a convenient wb hurtons \ 
point which can be removed from the ; 
scale itself. Although originally intended J 
for large capacity systems, this installation a 
can also be adapted for a small capacity. 
The recorder and servo systems are essen- 
tially independent of capacity and _ inter- 
changeable load cells of different sizes are 
commercially available 

Its compactness and ease of installation, 
operation and maintenance make this elec- 
tronic scale useful for dynamic as well as 


dormant industrial weighing operations 
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Input information . 
sneputnuniinmaedenmonmelel Step Cam Step Cam Step Com 
(Shaft Rotation) (Units) (10's) (100's) 
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High speed Step-over sensing Precessing arm Slow speed 
correlating disc mechanism on siow speed unit correlating disc 


t ‘ 
ita fre or shaft t rital information or 
lirectly proportional to th cht on tl il Balancing 


rature 


BALANCING 
rotational dat 


+ SERVO lso operates the recording ap} 


= CLOSING SWITCH 
Y huses printer motor 
Fast \ finvers into < ' 
ce -~"l 3 fast correlator finger re! hi t t 
¢ ‘ 
2) = 
; ad it¢ equ i orre 
Step over t ve i! right Wher 
disc 





( 
! 





Step over finger e positioned ensing finger 


=. : Orrelating d 





KS position 
Step over linkoge cam. If cam is 
sensing hinger 
L/ Slow correiator finger disk will correct Step over 
= a operates from I shaft 








relator 


Step over paw/ 


TOP FRONT VIEW of ¢ ini 
(left) with housing removed shows how 
type wheels are lriven by th sensing 


fingers. When wheels are in proper posi 


tion a can i 
the data. W 
sensing fingers 
ing positions 
Rear of the r 
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PRODUCT DESIGNS 


1951 Kidillac Features 
New Drive and Styling 


Styling and design of this toy car reflect current trends 
in the automotive industry. Its one piece body, high- 
line fenders, cadillac-like tail, and low silhouette are 
appealing to young drivers; its sturdy construction, 
low center of gravity and enclosed chain drive are 
appreciated by their parents. Designed by the Harley 
Earl Corp. of Detroit, the Kidillac has a 22 in. wheel- 
base, 14 in. tread and 46 in. overall length. Tires are 
2 in. by 6 in. semi-pneumatic, cockpit is 12 x 16 inches. 
To add variety, there are paint and trim variations. 
Chrome head and tail-light bezels are used in some 
models. Cockpit contours are painted in a second 


color to give effect of convertible with the top down. 


DRIVE 
is bolted to a mounting 


mbly and 


MECHANISM, 


that is W 


with a two-to 


Ided to the 


minates bolts 


ENCLOSED 


one ratic 


has threc ll bearings, of 


| a | 
vic pedal 


ENTIRE BODY 


metal, whereas models 


SHELI 
ferent stampings The 
low center 


sealed tubul 


ONE-PIECE SEAT 
to the underside of 
reduces sliding when 
All flanges on th 
safety. Windshield 


as instrument panel and 





Open Handle Eases 


Ironing Burden 


Newly styled handle eliminates the physical strain in 
ironing by permitting the wrist and hand to remain 
in relaxed position during ali ironing operations. A 
slight pressure of the forefinger or thumb moves it 
to the left or right. The open front design, developed 
by the Westinghouse Electric Corporation, enables 


the iron to slip into pockets, pleats, sleeves and seams 
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Preplasticizer 


Triples 


Capacity of 
Molding Press 


By adding a preplasticizing cylin- 
der to an 85 ounce horizontal injec- 
tion molding machine, the capacity 
has been increased to 300 ounces. 
The function of the preplasticizer 
is to take plastic material from the 
hopper in relatively small amounts, 
heat it uniformly, 


the 


it is stored, at proper molding tem- 


and pack it into 


main injection chamber where 


perature, until there is a sufficient 


quantity to make a shot. 
To accommodate different 


dies, the 
adjustable up to 2,850 psi, 


size 


injection ram pressure is 


and die 
clamping pressures up to 3,000 psi 
can be maintained. Since the main 
clamping ram is the single 
type, are 


provided for the fast advance and 


acting 


twin auxiliary cylinders 
return speeds of the clamping ram, 


with slowdown periods provided 
during the actual die opening and 
closing. Travel of the plasticizing 
injection and clamping rams is con- 
trolled by the main oil pump, while 
a smaller pump imaiitains pressure 
on the clamping ram during the 
entire holding period 

An accurate and sensitive control 


of clamping ram for die 


of the 
inching control hand wheel located 


travel set 
ting is obtained by means 


on the front of the which 


of 


machine, 


provides a stepless variation 
hydraulic power from zero to maxi- 
mum. A 12-in. spacer is provided 
between che clamp ram and movable 


be 


moved to accommodate deeper dies. 


die plate which can readily re- 


Manufacturer is the Watson-Sull- 
N. J 


man Company of Roselle, 
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| an sele 
adjust the speed of th 

tne temperature 
cylinders 


TO ACCOMMODATE the needs of a specific job 
manual or single cycle oper 
ram, the injection and clamping pressu 


either 


t10n 


rator 


automatic ation mye 


res and of 


heating elements in the preplasticizing and injection 


i 
MAXIMUM DIE SIZE of 48 x 72 in. permits molding of household refrigerator 
panels and trays like the shown Max daylight cpening 


above 
72 ) in. with a spacer. Stripping capacity 's 98 


one dies Is 


in. without a spacer, 6¢ 
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PRODUCT DESIGNS 


Double end 


Plasticizing injection cylinder ———~ 
\ 


Plunger n° 


motor 


Main 
pump 


Oi circulating 
pum 
] 


} 


\ Holaiing 


\ 


Torpedo ———— 


_—a 
Heating cylinder 
Auxiliary injection 


unit shif? ng 
cy/nders 


runp 


Main shooting 
cylinder 


Advance and 
return cylinders 


Clamping 


cy/linater 


CYCLE STARTS when the safety door 
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I 


lose ing the clamping unit 


ipt 


shooting cyl 


y a setting 


Heating 
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Adjustable 
guides 


Main shooting 
plunger 


Injection platen 


Stripper bar 


Door safety contro/ 


on an adjustable control 
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piu returns 
allow Ing idditional 
the heating chamber 
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shut-oft 
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NOMENCLATURE 
——«—_ Moin Pressure Line B prepiosticiver 
Aux Pressure Line 
Drain Line 
Suction Line 
Tonk 


Injection 
toten 


Clamping 
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oe enmouwd Controlled Volume 
ey Se 
~ os ; 
Cool 'ng woter “IL 
Inching 3 ° oO 
(Clamp Press _ 
“Adjustment 





Injection 
Press Adj- 








Main j 
vol ume-——- 


1 Ss 
Injection Speeds — Clamping Speeds , Plasticizing Speeds 
Forward: Shooting Mex 115 / Min Closing: Fast 550/Min, Siow 17/ Min, Forword: 115 /Min 
Shooting Controlled Return: Siow break 35°/Min, Fast 525/Min Return: 2107 Min 
Return: 2107Min Stripping 35 /Min, Inching 35 /Min : 


MAIN PUMP SUPPLIE 
quick advance and return 
ve the clamping plate 
the lower 


at the front of the clamping cyl lamping 
r to keep pressurized oil from th smaller cylinders sit 
non-pressurizec ut off. This give 
the tank by vacuum peed during clamy 
slow speed 


strokes 
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Evaluation of Automatic 
Computing Machines 


Time : ving is one benefit of automatic comy 


puters. Another is that these 


machines make practical mathematical investigations that could not be con- 


sidered before. The principal types of computers are described and compared. 


FRANZ ALT 


National Bureau of Standards 


It IS STILL TOO SOON ) FORECAST 
accurately what effects the new high 
speed computing machines will have 


on design calculations. But 
most certain that computers event 
will become an engineering t 
any field where mathematical 
trons are complex or extensive 
becomes evident with even a general- 
ized knowledge of computers, what 
they can do and the changes in mache 
matical philosophy that have already 

ken place 

Until very recently mathematicians 
would consider a problem solved if a 
formula could be found 1 resenting 
the solution abse of such 
a formula, an accey lternative was 
a set of rules for a pi lure that if 


set 


iterated often enough (possibly inf 


nitely many times), would lead to an 


answer. In the past decade, however 
it has become increasingly customary 
to look for definite numerical sol 
tions to problems 

A numerical solution does not giv 


as much information about the gen 


eral nature of the problem, but it gives 
a great deal more specific information 
about the case at hand—information 
which cannot be obtained frem a 
formula or iterative process Ww thout a 
great deal of additional work. And 
even more important, numerical an 
swers can be obtained for a large num 
ber of problems for which a solution 
in the older sense is either impossible 
or at least not known 

This changed attiti of mathe 

| 


maticians has been brought about be 
’ 


practical 


cause there are now available pra 
means for obtaining numerical results 


quickly and cheaply. Where before 
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HUGE COMPUTER, known as “UNIVAC”, is in use at the Bureau of Census, 
Philadelphia. In the rear of the picture is the cabinet wherein the computations 


ire performed. Balance of the equipment in the room are for control, for memory, 


I esistance, angular 
on lisplacement of a rotating shaft or 


re now machine lisk he position of a hand on a 

inswers il Yevices of the second kind are 
1 digital or discrete variable d 

| 


few minute machines 
wers Dy 


tain in a reasonabl They represent nun 
the solution ot pro 
complicated that 
eyond reach holes in a paper card or 
lectric pulses occurring in a 
I'ype of Computers lo the former class belong 
. h simple devices as the slide rule 
devices are divid » and the various planimeters,-and such 
1 machines as differential 


puting 
oad lasses a ording 
in which they represent num! f network analyzers, linear 

first class ar alled juation solvers and fire control com 


iters associated with most antiaircraft 
Examples of digital machines 


linary adding machines, desk 


€ or continuous 
They represent 


the orc 
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Parlor Game for Engineers 


Many digital calculating machines do things the direct multiplication. However, the tremendous 
hard way. Multiplication, for example often is speed of the machines makes suci drawbacks in- 
performed as addition simply because of the nature significant. A wey and paper explanation of the 
of the machines. Obtaining a product by addition “machine met for multiplication” makes an 
is tedious and time consuming when compared to intriguing demonstration. 


w 
a 

x 
a 
a 


Take any two numbers 


se 


Double the number on the left and halve that on the right — successively, 
until the right-hand number reaches unity. Disregard any fractions 


xxx &K & 
= =—Nw 


- 


Cross-out all lines with even numbers in the right hand column, which leaves. 


xxx 


ge 
2 =a 


4. Add numbers remaining in the left-hand column 


Qn is worked 
product } as } ¥ 
Also, transcendental 
ire obtained 

il equa 


1 
ploy 


tne 





the 
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ile 


Mark 


Wes £88 


Remington Rand, Inc 


for the input of problems and for receiving the solations. To the left of the 





main cabinet is the unit that types data and instructions on magnetic tape for nm the rder o nological 


input to the machine This is typical of the modern computing machines evelopment are tron hanical ele 
ling trical circuits that 
(M ted through hol n paper 


ste 


pping 

current 

in 4 

rom han 

on Pp ting cit 
prom nen 

me OF th 

1 machines 


iuto 


sees Mathematical Operations 
i stl} i iis 

ordinary gears Cat 1 to effect here are electrical circuits which like 
the multiplication ¢ functi by ; ferm same mathematical oper 

constant, and se of integrator 


to those us¢ 
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ol 
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Digital Computer Development Projects in the United States 


Summary of Automatic 
A. Machines in Operation 
Multiplication Number Number 

Time, incl. av’ge f f 
ess time Tubes 


act Crystals 


1946 


19,000 Washington 1950 


early part of 1951 


B. Machines 
MARK III 0 Magi rum Magn. Tap 5,000 Dahlgren 
Proving Gd 
Magn. Tape $ 0 millisec 4,000 ; Philadelphia 
Perf. Tape 1 to 68 mil 0 Washingt 


UNIVAC 
E.R. A 


14% 











CONTROL DESK for the IBM “Selective Sequence Electronic Calculator”. At all stages of a computation, the indicator lights 


show what unit is in operation, the operation being performed nd the results being achieved. The machine is in New York City 
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BUILT BY HARVARD UNIVERSITY, the “Mark III" computer is now oper- 


ated by the Navy's Bureau of Ordnance. The computing section of the machine 
can multiply two 16 digit numbers in about 12 thousandths of a second. It can 


ee fl __—_—_— wvwrm Fs = 42 > Et = 


add these figures 
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erations 


erations 
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FRONT VIEW OF SEAC, the National Bureau of Standards Eastern Auton 
Computer. This machine was the first postwar automatically-sequenced 


speed electronic computer to be put into productive operation 
development program 
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A tape memory 


unit was recently added as part of a continuing 
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Fig. 1—Four channe! cathode-ray oscillograph 
simultaneously records four variables. Cathode 
ray tubes are imaged into the camera by a mirror. 
A terminal unit provides input circuits for dif- 
ferent combinations of strain gages and piezo- 
electric crystal gages. A calibration unit pro- 
vides calibration signals to amplifier inputs at 
the correct instant in the sequence of operations 
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em Visual 
force quantities: indication, 
strain 


displ ment volts (a-c or d-c) record, or 
dipacemet  redtesCidage “Soe 
mansiatotien frequency change signal 


pressure 


Fig. 2—Basic measuring system comprises a pickup 
gage, intermediate device for amplifying gage signal, 
and an output device for visual indication or record. 




















Fig. 3—Construction of a ty; resistance strain gage. 
Stretching che gage increases its resistance a result 
of increase in wire lengt* and reduction in wire diameter. 
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Fig. 4—Special purpose strain gage bridge connections. (A) Gages G, and 
G, measure axial strain; gages G, and G, are arranged for temperature com- 
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from 2 to 4 times the percentage 

change in elongation, ending upon 

the wire and base materials used 
Although strain gages a 
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ure strain, their 


major application 

the measurement of stress, which 
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which the gage is mount 
Resistance 


represent the 
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of electronic techniqui 
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Motion 

~~ "Capacitor plotes 
FIG 5 FIG 6 

Fig. 5—Variable capacitance pickup; changing the spacing between the 

two plates changes their capacitance. Fig. 6—Variable inductance pickup; 

moving the core in or out of the coil changes the reluctance of the coil. 











(c) 


pensation. (B) Additive arrangement for bending strains and for canceling axial strains. (C) Arrangement for 
torque measurement. Gages are cemented on shaft along che lines of maximum tension and compression stresses. 
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Fig. 7 — Variable-coupling iriuctance 
pickup; changing the position of the 
plunger changes the magneric coupling of 
the center coil to the end coils. 


Fig. 8—Torque pickup units in which 
magneto-s*riction generates signals. (A) 
Two pickup coils each with an independ- 
ent core. (B) Pickup coils superimposed. 
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FIG 9 


Piezoelectric pickup; voltage ‘s gen 


erated when pressure is applied to the crystal 


Fig. 10—Electromagnetic pickup; voltag* induced in the con- 
ductor is proportional to the magnew~ field strength, the 
number of conductor turns, and the velocity of the conductor 
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Fig. 11—Air blast pressures at different distances from the center of blast. The fou 


simultaneous records were photographed on one film strip by a single camera 
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Effect of design procedures on properties and ease of 
fabrication. Recommended direction of loading in rela- 
tion to laminations, How to handle reinforcements, at- 
tachments, undercuts, and hinged connections as recom- 
mended by designers of North American Aviation, Inc. 


FORMS (A) Fabric laminates are composed o 


iaminate of only 


glass fabric. Generally, 


ber of 
however combinations of several 
obtain specitic effects. (B) Mat 


honded 


fabric is used in a given part 


abric types may be employed io 


laminates are composed of glass mat into any desired 


B) Female 


This method of 


or electroformed 


(A) 


aluminum, 


ATION 


cast 


METHODS OF FABRIC 
molding, using kirksite 
nickel or copper dies, is used when average physical properties 
if relatively simple shape, and 
will 


cast 


ire satisfactory, when parts are 
rs and wrinkles on the inner surface 
(B) 
physical properties 


Although 


vacuun 


rlapped lay« 
tre 


when ove 


ippearance Same as in 


her 


pressures 


not detract m performance or 


method that hi arc 


due t 


previous except 


obtained higher molding those 


pressures are several times greater than required in 


(A) Glass fiber reinforced 
laminates 


ATIONS 


mtact or 


APPLI¢ 


plastics are low pressure 


that are especially practical when low quantities 
and/or complicated shapes must be molded. (see 
Product Engineering, Feb, 1951). Mat reinforce 
ment is used when a low cost filler with good 
resist 


dimensional stability, high temperature 


ance, and low moisture absorption is required 


shape. The glass mat is generally used in sheet form. Such mat 
laminations cost less than woven fabrics, and can be felted in 
different patterns. (C) Shredded glass mat is cften employed in 
shapes that would be difficult to 


s 


form tor con plex 


! when uaiform directional strength 


molded 


obtain by lamination, anc 


still much lower than those required for 
of related 


techniques, they are 


compression molding phenolics and materials. 
(C) Utilizing the 
niques, the shop applies this method of fabrication for parts 
length and depth and female 
ot 


this 


same die materials as in the former tech 


that are narrow in relationship to 


practical because lay-up or uniform 
(D) for 
Matched metal dies of rigid construc 


t having great complexity 


molds would be in 


pressure application Dies method as made of 


conventional materials 


tion are generally used for parts m 
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(B) Fabric reinforcements are applied for such parts as these 
dorsal fins, aileron caps, external bomb rack fairings and wings 
tips, or for other secondary structeral members in which high 
specific strength is a primary consideration. Such woven fabrics 


are non-combustible; rot and mildew proof; temperature, chem 


fabricated economically in one piece, glass fiber materials are 
often used for heating and ventilating system ducts. If necessary 
in other applications metallic or non-metallic inserts can be 
molded in place, and low density cores can be incorporated in 


bonded sandwich structures. In applications such as these 


ical and solvent resistant; and dimensionally stable. (C) 
Because of their light weight and excellent thermal insulating 


characteristics, and because large complicated shapes can be 


square woven glass fabrics are usually specified, but glass 
mat, unidirectional glass fabric, or extra long weave fabrics 


may be better for other uses, depending on properties required 





Fabric 
om narions - 


fabr Honeycomod structure 


required in low cost-high production items. (D) Glass fabric core. 


In this case, the core is honeycomb structure consisting 
laminations may be applied to mat laminated parts for 


of molded fabric laminations bonded together. Balsa wood 
and cellulose acetate also are often used for low density cores 
Honeycomb constructions have been primarily associated with 


local reinforcement. Glass mat also may be used as filler in 


glass fabric laminates. (F) Sandwich type laminates are con 





posed of glass fabric laminate faces separated by a low density the aircraft industry as secondary load carrying structures 
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(G) Matching dieg - Rigid female half 








(E) Breakaway 
but which must »roduced in fair sized quantities. As before, 


vinyl or rubber pad. The smoothest surface on the molde 
either glass mat or fabric parts can be molded. (E) Plaster of 


part will be on that side formed against the male die. (G) Same 
as before, except the smoothest face on the part will be that 
formed against the female dic. Fither this or the previous 
method are generally used when matching dies are required 


Paris is used as the mold material in this method. Only 
vacuum or wrapping pressure is required. Generally, a break 
away mold is used when only a few parts are required or when 
parts of complicated cross section, such as ducts, are to be although tolerances are not as close as when no forming pa 
molded. (F) The rigid male die of this set is made of kirksite, is used. As can readily be seen, the method of molding 


iluminum, or ele ormed copper or nickel, but the female 
| ! 


governed by part shape, property requirements and cost 


elastomer or rubber or has a mtimued on cext f 





Glass Fiber Reinforced Plastics (continued ) 


einforcement 


laminate vided by addition of extra laminations. Operational require 
ments usually govern thicknesses, but fabrication methods and 


shop may make extra thickness necessary. (C) 


THICKNESS AND TOLERANCES (A) Total 
the thicknesses of individual plies and 


to 0.125 inches. (B) Local ibuse in the 
Thick edges on large molded honeycomb structures are difhcult 


thickness is the sum of 
are generally in the range of 0.020 


reinforcement for suffening or edge attachment can be pr 


ugo Undercuts 
CORES, BEADS AND JOGGLES (A) Low density not when using vacuum bag techniques. (B) Corrugations and 
materials can be incorporated for increased stiffness to weight beads may be included for strength and/or directiona! stability 
ften used for complicated shapes when bead cross section is illustrated, although shape can 
1. (C) Undercuts should be avoided because 


be extended he made as desired 
molds or plaster breakaway molds 


ratio. Balsa wood is Common 
re faces are not parallel. Cover laminations must ! 


type molds are used but they require collapsible 


edge of part when matching die 


Fs hots 


Recommended 


breakaway a 
Recommended eokoge 
oted shapes 
DUCTS (A) Complicated ducts or ducts produced in low lesigned for matching dies when production quantities exceed 
pieces and shapes are simple. External flanges are 


Flat sides about 50 
construction, left, results in difficult 


recommended ne 
’ secondary assembly, while that at right is used only when 


»si, diameters are over 6 in. and zero leak 


quantity are fabricated in plaster breakaway molds 


necessitate auxiliary blocks or vacuum pressure to prevent loose 


wrinkled wraps in low pressure areas and tight starved wrap it 
crowning prevents these difficulties. Under pressures exceed 5 { 


high pressure area 
pressure devices. (B) Ducts are 


is required. From four to five laminations are necessary 


cuts also require auxiliary 


Recommended 


| t 


Washe C) Countersinking details 
FASTENING AND JOINING (A) The use of washers minimun mmended edge distances (see table) cannot be 
is not necessary. However, the tendency 
f rivets to pull through thin laminates may be reduced by are useful f 
" recommended thickness for countersinking cannot be met 


with rivets normally met and the upset head is on the plastic side Dimpled washers 
- r flush screw applications where the minimum 
a flat washer under the upset head in those cases where 
m the plastic side. Washers should b (B) The ten 

{ #f riveting is reduced considerably by maintaining these 


using 


lency for laminated paris to split or crack at the 


possibility of cracking in applications w tire 














Recommendea 


“Metal strip 


Honeycomb 
structure 





(C) Edge on ge ports 
le on female molds by the vacuum tech 


nique should be limited to | in. or less 


to fabricate. Parts mac 
r governed by re n 


mendations for countersinking. Metal strips or angles can b 


used for stiffness or bearir enzth. (ID) A_ tolerance 





(D) Draft is required for deep parts having parallel sides 


One degree minimum is recommended. Angles less than 90 dex 
on a part shaped as at the top are undesirable; for irregular 
cross sections, a 45 deg shape should be used. Outside radii 


should equal 27, ana inside radii, at least the lamination thick 


for zero leakage at 10 psi. (C) Flexible couplings should be 


used in place of flanged connections if possible 
a small slope is better than one with a sharp radius. (D) 


A bead having 


Flanges may be metal or glass filler laminate. Construction at 
left ‘s used only when zero leakage is necessary. Construction 


at right necessitates auxiliary device tor pressure n flange 


Countersink 


these distances are recommended als 
prevent breakout: (1) limit 
(2) keep holes normal t 


minimum edge distances 


for screws of equivalent size. Ts 


rivet diameter to 5/32 in. or less 
the direction of lamination; (4) use rivet head on plastic sid 
of joint so that upset is made against a | 
Flush attachments of laminated parts are made on matchiny 


vard material, (C) 
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structure 


Tolerances 


honeycomb structures 
i and B 


be as much as 


1.010 in. generally applies to mok 
hen a female mold with pressure or vacuum ( 
inder tabrication) is used, the tol ni a 


ree f total thickness for sec 





natching dies, Outer square 


ness. Inside square corners require 
I with a fabric 


corners can be obtained by using glass mat filer 
14. B. and G under fabrication). (FE) A gradual 


nat hiller 


face (methods 
slope rather than a sharp step is recommended but a 1 


veread by one or two plies of fabric can be used 


when wrapping on breakaway ts used—usually on small parts 
Also complicates handling of breakaways and prevents increas 
ng flange thickness. (E) Fo: irregular outlets, a one piece 
design is dithcult to fabricate 
mold. If similar halves with a metal or plastic space ts imprac 
| j in the halves 


and requires a plaster breakaway 


l, plac th plit 1 ’ plane 


oe 


die type molds (p 161). For increased thickness 

either increased overall thickness or dimpled washers should 
7 used. Adding laminations locally when using matching dic 
type molds, or dimpling for flush rivets or screws, is genera 
undesirable. (D) Countersinking details, including 


val thickness of laminations f eta 





Table I-—Creep and Rupture Strength 
of Ti 150A Titanium Alloy! 








Stress to Produce Rupture 


Temp. 100 Hours 500 Hours 1000 Hours 


600 F. 72,000 psi 71,000 psi 70,000 psi 
750 F. 56,000 p: 47,000 psi 44,000 psi 
900 F. 23,000 ps: 15,000 psi 12,500 psi 





Stress to Produce 0.5 Percent Creep in 1000 Hours. 


600 F. 35,000 psi 750 F. 25,000 psi 900 F. 5,000 psi 





‘ £ in. dia, bar 


Stress, 1,000 psi and Elongotion, percent 
tmact Resistonce, Ft.Lb 
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Articulated Test Temp., F 


connecting rod 
pryoenytaggen pete I 2—Short ti tensile properti f hot 
; be ig. - . “ ime ensile ‘ope es 0 ( 
- st ‘ P 
felled to PuehPun"S rolled and annealed { in. bars of commercially 
24,800 /b compre: a pure titanium. See text for sheet properties 
10,600 Ib tension Ji cycles 





Fig. 3—Short time tensile properties of hot 
; rolled and annealed { in. bars of Titanium 

Fig. 1— Experimental titanium parts for Metals Corp. Ti 150A alloy 
reciprocating engine after failure under simu- . 
lated operating conditions. Both parts were 
forged from ferro-chrome alloys, the piston 
of material having a lower alloy content. 


Fig. 4—Short time tensile properties adjusted 
for density: puge titanium, a titanium alloy, 
an aluminum alloy, and alloy steel. 


A Realistic Approach to the 


fo now 


é I lation ¢ I 
may well have b liscriminately to forgings 
rd to some of the small, perhaps it 
the material. As amount of hot work equal t 
formation that nor into a rod in the rolling no 
l essential for tainly such is not th 
other forging. Furthermore 
n lacking or ibsequent machining 
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MATERIALS HARDNESS 
Commercially pure titenium BHN 195 
Titonium alloy(Ti 150 AL) BHN 322 
* AMS 414 BHN 120 
BHN 341 


* Timken I7 A 
«Timken 17-224 BHN 285 


CHEMICAL ANALYSIS DENSITY 

0.164 ibsAuin ---— + + _ | 

2.5%CR,14%FE,.25% O,BALTI 9.168 ibs /cu in Uitimete tensile strength (psi) 
4.0%CU., 6% MG.,20 NI BAL. AL 0.101 Ibs/cu in | | | T 

3%C,1.25 CR, 5% MO,.25% VA.BAL FE 0.283 Ibs Au in 

0.283 Ibs /cu in 


* Adjusted strengths Density Tl 150A 


Density of meteria 
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Cycies of completely reversed stress 


Fig. 5—Fatigue strength of } in. bars of Ti 150A. Note the 
low endurance ratio obtained with a notched specimen, and 
the adverse effect of shot peening on fatigue strength. 


Fig. 6—Effect of quenching on the hardness of Ti 150A. 
Specimens were held for 1 hr in the furnace. Point of hard- 
ness drop for the air cooled specimen corresponds to a change 
in grain structure, as does the point of maximum hardness. 


Hardness, Re 


Fig. 7—Effect of tempering temperature on hardness of 
Ti 150A. The upswing in hardness above 1,200 F. for the 
lower solution treatments indicates that this temperature may 


be best for maximum stability. This was later substantiated. : 4300 1,400 1,600 
Quenching temperoture, F 
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The major limitation of 1SOA 
shows up when it is subjected to rotat 
g beam fatigue tests, Fig. 5. As 
mnecting rod shown in the upper curve, the fatigue 
le propert strength at 108 les for a ground and 
polished specimen was approximately 
000 psi, giving an endurance ratio 
of 0.45. Steels have an endurar 
between 0.45 and 0.55 
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fatigue strength regardless of intensity 
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men: strength drops oft 
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Effect of Heat Treatment on 
Properties 


An investigation of 
Ii 150A was 


ts general reactio 


a heat 


series Of 
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F to 1,800 I 
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these quenching 
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Fig. 8—Short time tensile properties of Ti 150A after three different heat- 
treatments. The hump in the curves for material heat-treated at 1,300 F. 
for one hour was taken to indicate an incompletely annealed structure. 
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Fig. 9—How heat treatment affects the fatigue strength of Ti 150/.. The 
solid curve is for fully solution treated and annealed specimens. 
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above 1,600 F., the 


tem, as had previously been thought 
The results that were obtained can 
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Fig. 10—Variation in grain size through cross sec- 
tion of aircraft engine piston. Larger grains obvi 
ously indicate a much smaller amount of hot work 
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Fig. 11—The hardness through the cross-section of 
the piston was uniform in spite of the variation in 
hot work and difference in grain size 
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Fig. 12—Properties of transverse and longitudinal test specimens ‘rom the machined billet for the piston forging 
Scatter of the values observed during impact tests, right, decreasei with increasing test temperatures. 
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Fig. 13—Properties of test specimens taken from skirt and dome of piston forging. The correlation with the 
properties of the billet is good, although dome specimens were of sub-standard length and failed in the threads. 
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Fig. 15—Fatigue strength of } in. bars of Ti 170A. Notch endurance limit is no higher than that of ‘Ti 150A 


Propuct ENGINEERING Novemser, 1951 





MANY MECHANICAL LINKAGES are based on the simple toggle which FORCES CAN BE APPLIED through ott nks 
consists of two links that tend to line-up in a straight line at one point in and need not be perpendicular to each other. (A) 
their motion The mechanical advantage is the velocity ratio of the input One toggle link can be attached to another link 
point A to the output point B: or V4/Va. As the angle a approaches 90 rather than to a fixed point or slider. (B) Two 
deg, the links come into toggle and the mechanical advantage and velocity toggle links can come into toggle by lining up on 
ratio both approach infinity. However, frictional effects reduce the forces top of each other rather than as an extension of 
to much less than infinity although still quite high each other. Resisting force can be a spring torce 





IN PUNCH PRESSES, large 


forces are needed at the lower 
end of the work-stroke, however 


U7 Dons 


4 
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little force is required during 
the remainder. Crank and con 
necting rod come into toggle at 
the lower end of the punch 
stroke, giving a high mechanical 
advantage at exactly the time it 
is most needed 


orn} 


COLD-HEADING RIVET MACHINE is designed 

to give each rivet two successive blows. Following 

the first blow (point 2) the hammer moves upward LOCKING LATCHES produce a high mechanical advantage when 
a short distance (to point 43), to provide clearance in the toggle portion of the stroke. (A) Simple latch exerts a large 
for moving the workpiece. Following the second force in the locked position. (B) For positive locking, closed posi 
blow (at point 4), the hammer then moves upward tion of latch is slightly beyond toggle position. Small unlatchir 
a longer distance (to point 1). Both strokes are force opens linkage. 

produced by one revolution of the crank and at 


the lowest point of each stroke (points 2 and 4) 


the links are in toggle 
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KL — — 


STONE CRUSHER uses two toggle FRICTION RATCHET 
linkages in series to obtain a high 
mechanical advantage. When the ver 
tical link [| reaches the top of its 


is mounted on 
a wheel; light spring keeps friction 
shoes in contact with the flange his 


device permits clockwise motion of 
stroke, it comes into toggle with the 


driving crank II; at the same time, link 
Ill comes into toggle with link IV 
This multiplication results in a very 


the arm I. However, reverse rciation 
causes friction to force link II into 
toggle with the shoes which greatly 


increases the locking pressure 
large crushing force. 
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DOOR CHECK LINKAGI 


high velocity ratio at one point in the 


gives a 


stroke. As the door swings closed, con 
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the shock absorber arm II, giving it a 
Thus shock 
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large angular velocity the 


absorber is more 


motion near the closed position 


used on some 


Crank 


while 
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Falling 
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FOUR-BAR LINKAGES can be altered to give 
variable velocity (or advan 
tage). (A) Since the cranks I and II both come 
into toggle with the connecting link HII at the 


ratio mechanical 


is no mechanical advantage 
link III gives an 


between 


same time, there 
(B) Increasing the 


mechanical 


length of 


increased advantage posi 


tions 1 and 2, since crank I and connecting link 
Ill are near toggle. (C) Placing one pivot at the 
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creasing the center dis‘ance pues crank II and 
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link III approach toggle position at 4 


and 


RIVETING MACHINE having a reciprocating pis 
ton produces high mechanical advantage with the 
linkage With a 
force, the force of the head increases to a 
links I 1 il « 


shown constant piston driving 


maximum 


value when an ne nto toggle 








Friction Wheel Drives 


esigned for Maximum Torque 


Analysis of forces present in a friction wheel drive. Development of a design 


for drives that can be utilized to protect machines from excessive load torques. 
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Fig. 1—Friction wheel drive in which swing 
base is supported by a spring and axle. 
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In the friction wheel drive shown 
in Fig. 2 (A), the drive motor M 
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This axle is free to turn in yoke bear 


torque 


ings on the ends of rods that are free 
to slide in fixed bearings. The spring 
F is compressed between a shoulder 
and a spacer on each slide rod 

In this arrangement, an increase in 
load torque on the driven wheel causes 
tangential force T to in 
which in turn causes the driving wheel 
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Fig. 3—(A) Maximum torque friction wheel 
drive with slide rocs mounted at an angle to 
the base. (B) Forces acting in a plane passing 
through the centerlines of the slide rods. 
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acid resistance 
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STEPS IN CERAMIC APPLICATION (A) Eceat exchangers 
for military aircraft are conveyed to the annealing furnaces at 
the South Wind Division of Stewart-Warner Corporation. 
Life of these products has been materially increased by the 
use of ceramic coatings. (B) After annealing, the heaters are 
sandblasted wo remove scale and provide a clean bonding sur- 
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rectangular cross sections. Fig. S—(A) Stresses in a section 
away from center decrease in arch beams. Stresses in a sec 
from center (B) increase in crescent beams. 
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an exist in applying Eq(1) directly 
\ to an arch or crescent type of beam 
Centra/ Fig. 4 can be used to determine e’ 
| section f = “vers en 
1 i : L. for arch Deams; however for greate! 
Photoelastic j accuracy Eq( 2A) should be used. This 
experimenta/ 
fest points 
a 


4 


graph serves another useful function 
—— to locate the area : um stress 
joner ‘iber stress for any holes that } quired 


In arch beams, the maximum s 








occur at the inner surface of the cen 











tral section. At any other section, the 


, 
stresses decrease in magnitude. To cal 





—— ilate stresses in section d, the values 
obtained rom the 
should be modified 
shown in Fig. 5(A) 
Unfortunately, Eq(2) 


only to the arch type of beam h 





n 


30 40 equation, similar to the Winkler-Bach 





@ Section ratio ( theory, neglects any radial and shear 
ing stresses that may be present. From 
7 . a practical viewpoint. however. th 
Fig. 6—Stress factors for the central section of the arch type of ec- : ' 
: : errors are negligib 
centric beams. Curves based on data from tests on photoelastic models. ates 


Graphical Solution 





rom the many photoelastic tests 
which were made on three types of 





eccentric beams, a series of charts have 
been prepared to simplify the stress 
+ + . ilculations. With these charts it is 
only necessary to find the flexure stress 
that would ocur in a straight beam with 
the same cross section and 


the same moment. Thus t 











} 


0.90} 











| 
| CVEUE FVETUCTONY CUTTS PUTT FTETT 
° 10 20 30 40 
, R+r 
@ Section ratio ( ‘ ) 
Fig. 7—Factors to calculate the inner and outer fiber 
stress at the central section of Crescent Type I beams. 





Fig. 9—Phowelastic model and location 
of the forces that were applied to produce 





bending in an arch type beam 





the central section may 


from 





























| 
ren eer revi Peetl Peer 
70 80 inner or outer hbe 
section, psi 
stress tactor 
- surtace 





Ree) 


@ Section ratio ( ; 


Fig. 8—Stress factors for calculating stresses at 
the central section of crescent Type II beams. 
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= moment of inertia of ce 


in. 


= beam width, in 


ARCH BEANS. The two curves in Fig 
> are for finding the 
either the inner K, or 

These factors are 
2q(5) to calculate the fiber 
the central alone 
the corresponding stresses 
ection Eq(3) listed on 
s used 


factor 
outer K 


used 


stress tor 
fiber 
tress with 
stress at 
section To obtain 
at any other 


S(A) 


necessary 


Fig 
This conversion is 
since the depth of the beam increases 
im the sections away from the central 
negion, and the stresses should be re 
duced accordingly 

(CRESCENT BEAMS. Plotted in 7 
are the stress factors K, and K 
apply only to Type I beams 
responding factors for Type II beams 
are given by the curves in Fig. 8. As 
in the arch beam, these factors are 
used to find the stress at the 
section. However, 


Fig 
which 
T he cor 


central 


since this ty 


Table I—Empirical Values of Stress 


um becomes shallower in depth in 
Factor for Crescent Beams* 


sections away from the centrai section 





: 4 — 
le Stresses | strated in 


5( B) 
b 


increase 
Thus 


e increased 


Fig ntral stress 
must 
tion given in Eq(4) 


Although a 


tested 


upproxima 
I 

wide rang ection 
the 


was relatively short and consequently 


ratios each of models 


were 


these data are limited and apply to 


narrow region of approximately 


deg from center. Since the stresses 
beams increas 
from the center, the simplified 
method of Eq(4) gives results which 


closely to 


crescent 


in sections 








away 





ompare the photoelasti 


tests in the extreme polarisco 


I 
1 
Vaiues 


regions for Type pe 
but yields values which may be about used to 
lof ht 


ercent less than the actual were obtained 


stresses lat ec test data 


in the Type II crescent models also sul 


These design 
photoelastically using Columbia Resin 


CR-39 


wer 


data were obtained lo eliminate 


p of this material, 
the 


loa i 


est taken alter 


on all reac 
ode ls had 


for a period of thirty 


ings were 


Models of rectangular sect 


loaded in pure bending as shown n been subjected to a 


in Fig. 9 in the loading frame of a min 


ites 





Standardization 


Two 


ora 


OF THI 


hanical spring are 


BASIC REQUIREMENTS 
me its capacity 
te support a given load at some speci 
fied deflection In stances 
the only way to bracket 


some it 
a wide range 
of loads and deflections is to use a 
of springs of same typ 
When this condition occurs, the num 
ber of available I ? 

making inventory difficult to control 
Through a simple method of nd 
adization, the American Ste n 

Wire Company of Cleveland mis re 
duced the number of extension springs 


series the ‘ 


sizes has to 


generally carried in stock to a reason 
able total 

Neglecting initial tension 
of a_ hetical 
function of its deflection per coil. The 
same load, therefore, can be main 
tasyned with lengths of the 
same spring provided there is a con 
stant relation between total deflection 


load 


the 
extension spring is 2 


Various 


Table I 


Specifications for Eleven Stock Springs 


Cuts Inventory of Extension Springs 


{ 


! , ; 
free length Princip } in loads can obtained 


mits the spring range of each spring 
stock springs on t i their | making appropria changes in 
, 


vad characteristics only t il ieths ; t i ble Il 
Table I 


tension spring 


shows eleven siz 


These data 


] ; 
f still cover the 


and 


from 170 to 


tions same 


Each of 


560 Il ) 
ngs is designed so that D y de 


ange 
eleven spr 
isi 


se with a mean load up to 350 Il m fact . term I 


are extended 1.6 times their original theory 
free lengths, while thos 
than 350 lb ar 
Table 


show Ss 


ind 


give 


spring 
| & 


mean spring diameter t I 1 to 


extended sale 

II is based on these lected ratio extension to free 
! ! 
| 


ngth for given appli 


with a 


load of more stresses ing the se 
1.4 times 
ratios lengths cor 


number of different 


i! 
col 


and 


respondin 


tions 
to a 


deflections for both group 


specih Table 1l—Active Coil Lengths 
it1ons For exan ple a } section . = 
of spring No. 4 will pull 2 


extended 48 in 


10 lb when 
Similarly, a 60-in 
section of spring No. 9 will pull 
lb when extended 84 in. Variations 


160 





ring Mean Initial 
mber vad ang tension 


16D 
410-440 
450-470 
480-510 


20-560 


$00) 














Deflection 


























Propuct ENGINEERING NovEMBER, 


195% 








AIRCRAFT ENGINE exhaust gas nozzle ring is the largest in 


vestment Casting in 


production. It is made of type 309 stainless 


steel, weighs over 16 lb and has an outside diameter of 13.4 in 
Good foundry control holds the concentricity of the inner and 


outer shroud rings within + 


0.010 inches. (A) Artificial Larynx 


made of manganese bronze. Long core makes this casting difficult 


This is true of all parts containing long thin walled sections 


Investment Casting: 


D. V. LUDWIG 


R. L. WOOD 


Arwood Precisio 

Casting Corporatior 
MANY INVESTMENT CASTINGS consist 
of parts that were originally designed 
for manufacture by some other pro 
most 
eirec 
tively use this process, two important 
onsiaere (1) alloy 


ss. This does not permit the 


economical manufactur To 
phases must be 
letai design or 


1 
DAaSsSK ruies 


selection and (2) 
Whil 


for good casting design 


onhfiguration 
apply with 
to the investment 


modifications 


nary 


production dif 


irecicss choice 


hanical prop 

ast alloys ar 
those cas DV 
difference is a 
in size in 
sult of slow cool 


This 


some 
I] hi 
iioys Whi 


ent process 


iowever, the 


ind fatigu 


strength are basically unchanged. In 
general, investment castings are more 
uniform in density and freer of major 
mechanical defects (such as blow 
holes, trapped inclusions and drosses) 
than other castings 

The differences in the physi al and 
mechanical properties between alloys 
and those in the 


form are 


in the cast form 
milled 
quential for most applications. The 
tensile and yield strengths of the cast 
ipproximately midway | 
values based on mill speci 
longitudinal and 

The elongation 
much as 50 


forged or inconse 


ings are “a 
tween the i 
taken in the 
transverse directions 
may be the 
less than materials with com 
parable hardness. Lack of grain orien 
may be 
tion in 
than 
machined 
One ben 


nens 


same or as 
percent 
tation in investment casting 
responsible for a greater 

irea: up to 100 percent 


obtained 


more 
normaliy with 
specimen from mill stock 
al feature of cast structures is that 
reliable when subject 
tion. Properly filleted invest 
ting less s ept ble 


more 


limensioned castings 


n considering which alloy to 


} 


use, iC 1S DE tO t 


select one that ts 
frequently cast in the particular foun 
dry being used. To facil ‘tate the sele 
tion, the most common alloys used are 
tabulated on pages 203, 205, and 207 
These metals are separated into six 
groups and arranged in terms of their 
relative castability. The first alloy in 
each group is considered as the best 
from an investment casting standpoint 
Many metals which are difficult to 
handle are not included. Some of 
these are: low carbon steels, yellow 
rasses, and the copper-aluminum al 
However, this list is suff iently 


a props r 


loys 
large for selection 

LiGHT METALS. In 

group, aluminum type 3 

lesirabfe alloy. Rarely is there a 

son for the use of other compositior 
The properties: of heat-treated Typ 
356 compares favorably with the chen 
al and physical proj ill other 


Yerties of 


OPPER BASE ALLOYS 
lloys are available r ind 


1 
several cor 


istrial 


E-NGINEERIN( NOVEMBER 




















lify casting, a temporary hole at A would help to support an assembly of 14 
but would have to be filled in later. (B) Aircraft clutch facilitate drilling the holes. (EF) Galvanometer Instrun 

is made of 4130 steel. Fine detail with cast steel does not ing made of 4356-T6 
npare with aluminum or silicon brass. (C) Industrial sewing parallel within 0.002 


nachine casting was made with your different alloys before de tapping 


pieces q 


iluminum. Internal bosses had ¢ 


inches. Finishing operations 


cast holes and drilling top pivot hole. (PF) 
z wpon the 52100 steel which has good wear resistance (D) 


rau‘ic Cylinder and Vaive Body of red brass was originally that was originally made of 


Alloy Selection and Design 


Precision investment casting has proven to be ideal for many intricate machine 


parts. Here are important facts on selecting the alloy and designing the parts 


which often determine whether a part will bea satisfactory and economical one. 


| ] 
1 repia ing low 
1120 for mvestment casting, on 


o use an alloy steel of 
hardenability and strength 


This subst 


designs that ar 
i00 series should 
e alloys of comparable carbon con 


SAE 4130 is one of the to ighest 
vestment casting ferrous alloys. For 
} I with some sacri 
tance, SAE 4140 or 

] The ‘ hrome 





Centering dimples in small 


Varitype machine is made of silicon brass and replaced a part 


19 stampings, pinned and brazed 





SECTION PROPORTIONS 
I 





T 


Zz 











TMA 











Use taper 
when possible 











POOR 


Changes in section thickness should not exceed 4 to 1 where uniformly 


CORE DESIGN 


3 
a 


GOOD 


high density is needed. Fillets, important in all good 





, 


























. J 





(A) Cores should be straight. draw cores can be located either 
inthe plone of parting or perpendicular to it 
Six types of cores illustratote thot cores may enter from 
any face, atany angle or be unitormly curved or tapered. 
Irregular contoured cores must have piane walls for 
easy draw. 


BOSSES 


Use continuous ribin ploce 
of isolated bosses --~.. 


Cored holes for driti 
focation 


exception that 


types 410 and 41 


' on 
steel i€ ull 


drawback of 
sur 


stainless 
One 
these alloys is that of a} 
face pitting 
mended for parts 

such pitting is not detrimental 
the ferrous 
grades of stainless steel a 
able. 


1S of castal 
metals in 
tomed materials, 
alloys present no 
li information 
relative 


Whil 


Dn 


alloys 


then t 
Howe 


6 


ae) 
»pearancc 
110 
tural 


these 
S b 


lype t 


recom 
struc where ttle 
Of 
austenitic 
most cast 
There is almost no foundry dif 
rence | 


) 
Me 


th 
al 


of 
nickel is benefic 


castabilities 
bas alloys, 


rc 


are not 


¢ 


is fluid or 
prad 


tween any of the types from 
‘7 


as the austenitic adc¢ 


s 


302 through 3 al, where the 


or nickel 
the final 


ised on the recommendat 


cobalt 
HiGH 


tory 


TEMPERATURE ALLOYS 
illoys are considered slightly 


Refra 
] 


i¢ss 


essary choice 


186 


roblems 
is available 


roperties of many alloys, nici 





20" 
0.050" 


0.045° 
0.012" 


Uv 


~ 


Ferrous 








(8) For through holes, the length is from 4 to 6 times 
the diameter 
/n blind holes, the moximum depth is twice the diameter 





internal bosses 
ore costly, 


-Keep boss on outer 
| surfaces of casting 


BETTER 


oy fe s foundry rather than 
} 


haratteristics of the different 


trons 


rou source 


on the 


Iries compo 


acCus 


the obalt 


To 


on 


date 
the 
illoy s 


In general, the chemical | 
an alloy are not the only metal 
lurgical phases which must be consid 
ered in selecting the material. In in 
vestment casting, comparatively small 
quantities of metal are prepared for 
ach production run 
hemical instability of the molten 
metal is magnified. This is the main 
reason why carbon steel 


iS 


rope rtres 
le ot 
ese 

to 


l 


ndry 


to 


ontrollable 


As a result, any 


d 


ons of the 


snou 


are unsuited 
for investment casting: they have an 
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through the mation of small slag 
droplets Even when these droplets 
form on the surface, the resulting pits 
usually destroy their worth as preci 


r=/fo?t~ 
7 sion casting here lose tolerances 


V are important 


Core ol/ Some ferrous alloys are sensitive to 
bosses metal turbulence encountered during 











the filling of the mold. This turbu 
lence causes a formation of insolul 
oxide particles which are too sn 
to be detected in X-ray or visual 
aminations. Where such alloys 
used for structural parts, fracture 


of sample castings must be made 


POOR GOOD — 


re 1equate cleanlin $s in 














One way to insure sound 
casting design, should be used at all junctions w prevent cracking at sharp corners I by altering the casting 
o eliminate the metal turbulence 
Another phase of me 
mistry is in controlling 
j 


of cach alloy used. Those which 
o ) fo o ) : 


= nain sluggish after melting do not 














respond to de-gassing or de-slagging 
treatments and require either super 
eating or the precise additions of 
elements for control. Conse 

such alloys are usually un 


' } 


: suited for investment casting be 


of high scrap rates Sin there 


from 40 to 50 manual operations in 





setting up an investment mold, more 


than 70 percent labor has been spent 























Oo when the metal ts pour a Thus losses 


ie) ] 
JA » from poor fluidity are most cx} nsive 


: . f ev sit there 
(C) Avosd thick solid sections. Location of holes is difficult when the section his waste is unnecessary since there 
is thicker than twice the minimum hole diometer ire many castable grades of material 


Two methods show how toreduce the moss from which to choose 


























Design Details 


Avoid undercuts In converting parts that 
ously stamped or machin 
: vestment process, it may be possible 
Where bosses ore too smail to core, , i 
provide alocotion dimple to combine several individual pieces 
into one casting. This consolidation 


has often resulted in cheaper 
even though stainless steel was 
f 


in place of a low carbon steel 





examples shown in (D) and (F) on 


185 illustrate machine parts which 





were previously made up as 


bly of many parts 


BETTER The basic rules of good 


y to the 





xcessive aifinity tor gases 

carbon and stainless steels (types 
and 41¢ 
tion wita the melting cru 


ing ladle liners and the mold materi ‘ Core 
/ center 


tend to have strong rea 


als. Above the eutecti composition 

arbon steels are also very hot 

and cause considerable scraj 

of hot cracks in the castings 
Unfortunately there is no economical! 

way to avoid the reaction between such 


alloys amd the air, the crucible, th POOR BETTER BEST \ Shrink cracks 
ladles ot the molds. Where these 


reactions occur the castings are ruined Avoid concentration of mass at the intersection of ribs or corners w prevent cracks 
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SHARP DETAILS 


ne Edges 


[ Min. Edge Rodius R 








INTERNAL 


Cust threads should be avoided /f 
necessary, use rounded threods 
Best possible tit is Class 1 








Min 


~ 
Mox 
R thds per | 











Not recommended 


SERRATIONS 


Angle 30° of /ess 
r=0.005 h-00/5" Minimum dimensions 
for best alloys 


Spacing Spacing 
46 per in 8 per in 








Uniform geometrical shapes are cifficult 

to cast where close ccncentricity is specitied 
As arule, wail thickness T should be betwee 
“3 to ‘440 forsmall cylinders and/ess for 
/orger ones 


For density control & should not be 
greoter than 0 


Minimum wail thickness and hole size 
(with best casting alloy) 


0.020"-~| acoso” =O" on 


etn WLLL 


Q oo 


Non- ferrous 














Ferrous alloys 
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AL 


no 


Recent developments 1 


1 <« 





DC 
isually 
th 
formed 


“ ver 
ETTER 





A 


{ 
I 


the 


Mcally POdsSII 


t 


ic LAase 
n preformed 
and Blass mser ores has 
the possil le depth to 
holes Wh such 
the holes t« 
held straighter, s 
loser 


diamet 


ores 
used yrmea are 


moother and 
tolerances than 
by the mold mat 


of d 


thosc 


How 


Chia 


cost ies for 


and that of manual 





\ 
Cored hole 
7 








these cores 


in 


s thei 


diamet 


Syn 


mietr 


as Well 


0.050 


gown to 





Ports with long thin-wotted sections 
ore d:fficult tocast. Cored holes 
Shows serve to support the long 


in. is desirable 
internal core and make possible 


} found 
be round 
wnifo“m walls throughout 


the 


being joine 
may 


induce 
cularly tr 
thin wall se 
thick 


Casi 
lesome det 
ture metals 


low-te 


BETTER 


ey 


Propuct 


Depth 1 and height h> 2w 
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PVE as 


0.005 


t castings 
required 
L. to 


h] 


trom r 


thickness of the wall o 


1 Ex sive 
shr nk AS 


e when astir 


tions of VU.05 





Minimum Siot Width 


(for smal! depths) 


- 


Nor 
Gl .oys 


fer 


High temperot 
ond ferrous o 


re 


oys 








Thin slors ore troublesome when 
the height and depth exceed twice 
the width. lf the depth is less, the 


Slot con be of any length without 
serious trouble 














Such passages usually require cores 
that must be capable of straight line 
withdrawal. In special cases, passages 
may be cored where the pattern core 
can be moved on a uniform curvilinear 
path. This type of passage must be 
predicated upon curves derived from 
conic sections. Another approach is 
the use of soluble preformed insert 
cores to obtain complex core passages, 
usually in the unmachinable alloys 

Sometimes the pattern die may be 
designed with a multiple part collap 
sible core, but these are costly for most 
applications. Where cores other than 
the straight drain type are required, it 
is usually best to design the pattern 
equipment to produce the waxes in 
sections which are then “welded” to 
make the conipleted pattern. In this 
way almost any degree of internal core 
complexity can be reproduced How 
ever, the removal of such cores be 
problem that should be 
avoided whenever possibie 

Draft is not as important in invest 
ment casting as in other foundry prox 
One large foundry considers 
draft to be unnecessary even for the 
production of wax or plastic patterns 
However, most investment 
require a draft of 4 degree to facilitate 
the removal of patterns with a mini- 
mum of distortion 


comes a 


esscs 
foundries 


Designers should 
consider the requirements of their 
foundry, and indicate the 
which may be drafted 


sections 


Parting lines are not 


investment ¢ asting 


necessary in 
but they are neces» 
sary to produce the disposable patterns 
In well designed, well maintained dies, 
the parting line affect the 
As a rule it is impractical to 
hold the exact tolerance at the part- 
ing line. The deviation at this point 
is about 0.010 in., depending on the 
quality and age of the pattern dies 
Gates are required to admit wax to 
the die and metal to the mold cavity 
Since the gate removal distorts the 


does not 
casting 


metal in this vicinity, the tolerance 
cannot be held closer than +0.010 
in. unless precision machines are used, 
On small parts, gates can serve as a 
chucking lug to “old the casting for 
finishing operations 


THE SURFACE FINISH of invest 
ment castings is similar to that of a 
light, sand-blasted matte finish which 
from the removal of the in 
vestment mold material by blasting 
Usually the marks left by filing, grind 
ing or other casting finish operations 
are blended by a tumble-blasting op 
eration to give the parts a more pleas 
ing look. The surface finish is de 
termined by the relative castability of 
the alloy being cast, usually it ranges 
from 60 to 90 micro inches, Excep 
tionally smooth surfaces are possible in 
special cases by using porcelain-shell 
type of investment molds with frozen 

patterns This tech 


results 


mercury 
makes possible fine threads and 
serrations in steel alloys 

Metal allowances for finishing op 
erations should never exceed 0.025 in 
on any surface and normally should 
range from 0.010 to 0.015 in., de 
pending on the metal smoothness cast 
ability, and casting Many 
small non-ferrous castings of highly 
fluid alloys (such as brass) 


ique 
nine 


detail 


silicon 
can be cast with only a 0.005 in. al 
lowance. Since it is no more 
remove the greater depth, it is wise 
to use 0.010 or 0.015 in. for most fin 
tsh tolerances. This prevents the pro 
duction of castings that will not clean 
up in final machining 


Yimensional Te 


costly to 


for invest- 
ment castings are usually quoted in 
terms of plus or minus 0.002 in. per 
inch for low temperature non-ferrous 
parts and plus or minus 0.005 in. per 
inch for ferrous and high temperature 
alloy parts. In small fractional dimen- 
sions, it is not practical to expect closer 
than 0.002 in. because of the rough- 


ferance 


ness. On larger, and well-designed 
parts made trom preferred alloys, 
closer overall tolerances are often held. 
There are over twenty variables in 
the production of an investment cast- 
ing. Most of these can be controlled 
by the design engineer working closely 
with the foundry engineer. However 
there will always be slight variations 
in size frem piece to piece and from 
lot to lot of investment castings. 

Under commercial foundry condi 
tions, it seldom is possible to produce 
investment castings with tolerances of 
+ 0.001 in. Since such tolerances arc 
functional it is best to allow stock 
for machine finishing to the final limits 

There is no need for drawings with 
the note that: all tolerances not other- 
wise specified must be held within 
0.002 in. Best practice is to specify 
only the critical dimensions, and al- 
lowing the non-functional surfaces to 
fall within the normal variation. In 
this way the price of castings will be 
much lower. Once production has 
been established on a particular casting, 
the variation will probably range from 
0.002 in. on small parts to 0.010 in. on 
very large ones 

When designing investment cast 
ings and when preparing jigs or fix 
tures for finishing operations, the 
spread” of sizes which will be en 
countered should be _ considered 
Where castings have been ordered with 
a permissible as-cast tolerance of plus 
or minus 0.005 in. on any particular 
dimension, the entire spread of 0.010 
in. will be found during some point 
in the production run While some 
small lots (perhaps the sample sup- 
plied for approval) may fall within 
0.001 in. of the base dimension, the 
full range of the tolerances specified 
can be expected over a period of 
time. The finishing tools must be 
made adjustable to chuck those parts 
which are larger and those which are 
smaller than the mean dimension 





New Instrumentation Speeds Guided Missile Development 


A WIND 
mately 10 
the type 


TUNNEL 


times 


balance approxi 
than 
super 
sonic wind tunnels has recently been 
developed at the Naval Ordnance Lab 
White Oak, Md 
Extremely accurate measurement of 
exerted on the models is re 
quired because the range of the mis 
sile, its stability in flight, and the size 
of the “pay load” it can carry is in- 
creased as the drag on the missile is 
decreased. In the NOL Wind Tunnel, 
models of guided missiles are tested to 
select shapes for further development 


more accurate 


customarily used in 


oratory 


forces 


190 


which will produce the least drag 

The balance holds the model on a 
sting. The sting is supported in the 
balance housing by lubricated rotating 
surfaces which effectively climinate 
static friction. The exact amount of 
the aerodynamic drag force can there 
fore be transmitted through the sting 
to a precision spring which is de 
flected by an amount proportional to 
the drag force. The spring deflection 
is then measured electronically with an 
accuracy of 1/100,000 of an inch 

A precision Micro-Manometer, cap 
able of measuring absolute pressures 


Propuct 


in a range of 1/10 mm to 10 mm of 
mercury, is used with the balance. The 
Manometer, also developed at NOL, 
has a quick response time because the 
small space above the liquid allows 
the air to be pumped out rapidly 
Quick action is important in super- 
sonic wind tunnel work since it de- 
creases the time required for a test 
blow and makes it possible to get more 
data in a limited period of time. The 
surface pressure data for models in the 
wind tunnels is converted mathemat 
ically to determine the drag exerted 
on the full scale missile in flight 
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In large industrial electronic controls, the 


mechanical problems encountered rival those involved in major machines. Above is 
motor control unit employing hinged panel construction, one of the newest trends in design of industrial electronic equipment. 


Mechanical Design Aspects 


Of Electronic Controls 


M. GOLDSTEIN 
Department, General Elect: ic 
Schenectady, New York 


Control Company 


AIM OF THE MECHANICAL ENGINEER 
is to obtain electronic controls that are 
as reliable, rugged, compact, easy to 
service and convenient to use as me 
chanical, hydraulic and pneumatic con- 
trols. Much progress has been made 
toward this goal, as can be seen from 
new developments in components, cir- 
cuit layout, enclosure design and as 
sembly and wiring methods. 

Tube sockets are among the parts 
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for which the product engineer is nor 
mally responsible. Although many of 
the eeu radio type tube sockets 
are used today in electronic controls, 
there is an increasing tendency to use 
the newly-designed industrial tube 
sockets, such as those in Fig. 1. One 
of the most common tube sockets is 
the standard octal or 8 point tube 
socket. This socket has solder tabs as 
connection points and utilizes a 
molded body of phenolformaldehyde 
compound In many cases, however 
it is necessary to provide higher di 
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electric constant, leakage resistance, 
and resistance to arc carbonization 
When this condition is encountered, 
an octal secket having a body molded 
of melamine resin performs satisfac- 
torily. This socket is particularly suited 
to phototube applications, where even 
small current leakage between pins 
may be detrimental to the overall op 
eration of the control 

In many of the larger electroni 


equ pments screw connections § are 


preferred to soldered 


their main 


connections, 
advantage being easy serv 
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Fig. 1—Tube sockets designed for indus- 
trial purposes. Elongated holes in socket 
at left accommodate tubes 


two sizes of 


iceability in the field. For these appli 
ations the industrial-type octal socket, 
the right in Fig. 1, is 

This socket is molded 
The generous sized 
provide 


second from 
recommended 
of melamine resin 
barriers between terminals 
ample creepage in accordance with the 
ations of the National Electrical 
Association. Terminal 
screws are turned into separate U-type 
speed fasteners, over the 
ends of the clips that engage the tube 
pins. The nuts can be turned over so 
that the heads of the terminal screws 
are on either side of the socket. This 
surface or flush mounting 


specific 
Manufacturers 


which fit 


facilitates 
of the socket 
For larger size tubes, such as phana 
trons and thyratrons, special sockets 
have b developed. The socket 
shown at the left of Fig. 1 is unique, 
in that it takes two different tube base 
sizes, A4-10 and A4-18 RMA (Radio 
Manufacturers Association) standard 
size. This iture was obtained 
sles in the molded 
either size 
the con 
act clip has two 


ecn 


' 
ing elongate 
» that 


ould 
lips 


5 the pins of 
enter to engage 


Each 
" 


guid 


into which a tube 
ending upon which 
The contact 


prooves 


pin can enter, d 


or 


size tube is be'ng used 


lip itself provides four line contacts 
on each tube n. This keeps contact 
resistance low and current 
carrying capacity and heat dissipation 
essary for the high current gas 
filled tubes. This clip is ma le of sil 
ver-plated b copper. Screw 
terminals and reversible speed 

1 to 
ot 


1 
increases 
ne 
ryllium 
fasten 
surface or flush 


th ket 


ers are use illow 


mounting 

ynsideration must 
mounting G. resistors 
In Fig. 2 is shown a 


Often, special 
be given to 


and « apacitors 
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Fig. 2—Mounting board for resistors and capacitors provides for neat arrangement 
and easy maintenance of these components. Note use of terminal screws in place of 


soldered connections for simplification 


designed mounting board, 
available with different numbers of 
terminals. The terminal screws fit 
into specially designed U-type stamped 
nuts. Resistors and capacitors are 
mounted in this board by merely slip- 
ping the wire lead under the nut and 
tightening the terminal screw. This 
feature simplifies maintenance and re 
placement in the field. The mounting 
board is molded of phenol-formalde 
hyde compound and ample barriers 
are used between terminals to provide 
proper creepage distances. This design 
provides a rugged, heavy-duty mount 
ing board for small and 
capacitors 


specially 


resistors 


Terminal boards are used exten 
sively in electronic controls to provide 
connection points for the customer's 
incoming and outgoing wires and also 
to provide a means of interconnecting 
system All of 
the terminal boards in Fig. 3 are simi 
lar in that they are molded parts in 
or molded-in 
are available with a 
the board 
the other 
used in low 


various panels in a 


orporating riveted in 
terminals. Some 
solder tab on one side of 
and a terminal on 
The smaller boards are 
control 
the larger boards are generally 
on power and high voltage con 
A number of the boards ar 
povided with terminals, which will ac 
cept the stripped end of a wire. Others 
make use of spade or ring-type termi 
nals crimped on the ends of the wires 


screw 


voltage, circuits, 


low power 
while 
ed 


used 


nections 


Stand-off and feed-through insula 
tors are available in a larze range of 
sizes, voltage ratings and materials, as 
pictured in Fig. 4. The most 
monly used materials are the various 
phenol-formaldehyde compounds, ste 
atite and porcelain. Where shock and 


com 
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of 


replacement procedures in the field. 


vibration are present, the molded type 
insulators are preferred. However, in 
some very high voltage applications it 
is necessary to use porcelain insulators, 
even though shock and vibsation are 
present. In these instances, it is neces 
sary to take adequate precautions to 
protect porcelain insulators from dam 
age by mounting them cork 
rubber pads 


on or 


Panel Design 


Once all the components for a con 
trol have been chosen, the funda 
mental considerations of panel design 
reduce to three factors—the arrange- 
ment of the panel (which serves as 
the mounting for components), 
he method of mounting the panel in 
and the 
suitable enclosure 


the 


an enclosure choice of a 


There are two broad panel classifi 
flat panel and the “de 
signed-in depth type of panel 

is basically a flat sheet of 
or occasionally of an insulating com 
pound, suitably pierced with holes for 
mounting the circuit This 
is the expensive type of panel 
from the standpoint of cost of the 
panel itself 
wiring of components is accomplished 


ations, the 
The 


steel 


omponents 


less 
Also, the assembling and 


more economically, since there is am- 
ple area and space to work in. Com 
ponents are mounted so that all wir 
ing and connections are on one side 
of the panel. The flat panel finds 
widest application in the larger appa 

as welding and 
large motor controls 


The ‘de signed-in-de pth 


ratus, such controls 


panel 


I 
used when compactness is desired. It 

1 

i 


consists of two or more se parate pane 
arranged one over the other so as to 
supply multiple planes for mounting 
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Fig. 3—Terminal boards provide counection points for incoming and outgoing wires 


and for wires between components and subassemblies. found in 


to part 


seldom 
part 


These are 


consumer electronic assemblies where almost all wiring is direct from 


s frequently seen in the 
and large 


asion has beet 


SIZC equipments 


on o used also 
small equipm 

High 

use of rack mountir 

1 1s more pensi nits In 


panel and imp greater tr 


serviccabDi ¢ 

1 1 
with plug 
such as iblies, the ele 


al circuit led into its basi 


luring functional ontrol unit 


nits 
: . meal ad 
powel! Sup} iy ane 
| 

i , 
Each unit t iS a separate panel 


is Du It 
often with slides on its lower 


servo amplifier 

surta 

for horizontal mounting. At the rear 
all inter 

are terminated in a plug rather than 

terminal | 


of each unit onnecting wires 


The enclosing 
contains a suitable structure of gui 
Each panel 


these guides. Properiy located recep 


\otoelectric re- board 


that of 
and frac- 


(like 


slides into position on 


enclosure 
The panel 


1 
ans « 


vithdraw it from 
wtruction 1S 


to manufacture 


nod of eco- 
ficult 


necessary to get at 


Dut 1s di 
if it is 

vack of the panel often 
To obtain greater ease of ac 
tire back of the 
yunting can be employed. In 


onstruction, the pane! is 


panel, a hinged pane 
this 
hinged to 
along the side, r Fig. 4—Stand-off and feed-through insu 
- lators support and rigidize panel wiring 
These parts are peculiar to industrial con- 
struction and are 


enciosing case 


g the bottom. The free side 
ne in be } id 


nes 


" 
enciosing 
or quarter-turn 


most often with 
This type of 


high voltage wiring to improve safety 


used 
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tacles couple the plug on each panel 
The receptacles are wired together so 
that when plugged in, is 
properly inter with all the 
other units that make up the complete 
Thus, if a particular unit in 


de V elops 


each unit, 


onnected 


control 
the equipment fails of 

t removed 
Produc 
go on uninterruptedly whil 
is serviced. This type of 


trouble, it may be quickly 
and a spare unit plugged in 
tron can 
faulty uni 
construction has been used in welding 
industry 


controls for the automotive 


The cost of rack high 


mounting 1s 


Panel Manufacturing Methods 


The 
fact that 


trols are 


gener 


dium quantit cs 


any 


pro 


duction of ced 


10,000 per year. Also 
facturers generally build a large 
This is 

The 
turing equipment used 
1e accompanying 
yportant part in the 
} products Thus 


ost it is necessary that the method of 


ontrol manu 
variety 
of controls true even of the 
manufac 
with 
plays a very 
inai 


smaller firms type of 
together 
tooling 
costs of 
in the interest of 


manufacture be considered carefully 
luring the design stag« 
Most panels are made o 
h_ thicknesses 
s 


ranging 
’ 
These 


inches } 
r shear Or 


} 


erations l 
mon! 1 holes 
- - 

holes can be kept 

times, th ninimizing the 


quired. A 


n 
Se ups re 
moving bed on which th 


Electronic Timer, shown with 


The 


of enclosing 


lig. 5 


cover removed die-cast chassis acts 
as rear part 
panel. Stamped steel panel is not 


visible in this view. Note rounded corners 


case and wit 


rear 
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Fig. 6- 
ing in 


This practice leads to a considerable sav- 
when quantities are considerabie. 


Pre-cabling a complete wiring harness for a control panel 
production costs, but generally is justifiable 





economically only 


work is clamped and a system for le 
< ordi 
When work 
which the 
centers of all holes are located on 
corner of the 


t 
ating the holes on Cartesian 


nates provides flexibility 
ing trom aa inj on 
co-ordinates from one 
panel, the turret press operator can 


quickly set up for each hole, piercing 


the entire run before setting up for 
the next hole. On the larger presses 
of this type, the table movements, 
turret indexing, and work clamping 
and releasing are all power operated 
The co-ordinates of each hole to be 
pierced can be set up readily by the 
use of the indicating scales on the 
moving table 

Where larger quantities of panels 
are to be made, multiple progressive 
piercing has advantages. For this 
method, a special type of equipment 
is used. A die set is mounted in the 
punch press. Templates, to which 
the proper dies, punches, retainers 
and strippers are fastened, are bolted 
to the die set. Thus, a number of 
holes can be pierced at one blow of 
the press 
retainers, there 


Because of the size of the 


are limitations on the 


closeness of spacing between holes 


when using this equipment. A nun 


ber of templates an 1 set-ups (generally 


} 


not over four or five) may be neces 


The 


sary to complete the piercing 
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templates however 


costly, and set-up 
minimum by the 
to fasten the vé is retainers, 
punches, et templates. Since 
the units may be 


the templates and used on other jobs 


dismounted from 


tooling costs are low, consisting only 
of the cost of templates and whatever 
punches or dies are not already on 
hand 

On certain jobs, special piercing 
dies may be used to pierce all holes 
in one blow. This may be desirabl 
on small panels where the production 
is fairly high and no changes in de 
sign are contemplated for several 
However, when die life is not 
factor because of the 
the less expen 


SIVE types of dies should be seriously 


years 
an important 
modest total quantity 


considered 


Enclosing Case Design and 
Manufacture 


} 


Enclosing cases are of two basi 


types, wall-mounted and floor-mounted 


The deciding factor is size and weight 
Cases over 48” high by 30” wide by 
18” deep ipproximately, are generally 
tloor mounte | 

The present tret 1 in wall-mounted 


enclosures is to design with well 
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ided corners and edges. This nor 
mally can be accomplished by using 
lraw dies to form the parts. How 
ever, draw dies are expensive, and 
for the relatively low quantities in 
volved, are not economically feasible 
Where use can be made of an exist 
ing drawn shell efforts should 
made to do so, since this type of 
ase is the least expensive 

The expense of drawing dies and 
of having a complete 
size range of cases has led to the de- 
velopment of fabricated round-cor- 
nered cases which, from all outward 
uppearances, are identical with drawn 
shell The rear of the 
basically a flanged wrap-around, into 
which a flat back plate is spot welded 
Since flanging and bending are all 
separate operations, the tooling can 
be used for many different case sizes 

The cover is made from sheet stock 
sheared into the proper sized blanks 
The blanks, which are rectangular, 
are corner-notched with a specially de- 
veloved shape for the corner radius 
desired. Since this shape depends only 
on the corner radius, the depth of 
the cover can be varied by controlling 
the extension of the notch into the 
blank. Next, a form 
ng die bends up the sides of the cover 
and simultaneously forms the round 


case, 


the necessity 


Cases case is 


orner of the 


ENGINEERING — Novemser, 195] 














corners. This leaves a seam in each 
corner of the cover, which 
quently filled in by gas-welding and 
then ground smooth The 
die is actually bu:lt up ot 
form blocks for 


is subse 


forming 
separate 
cach corner with 
spacer blocks between them. By using 
lifferent lengths of spacers, many dif- 
ferent sizes of can be made 
Che effect is to provide versatile tool 
ing at a moderate cost 

Occasionally, specifications call for 
ex »losion-proot or 


covers 


water-tight en 
T hese enclosures are com 
monly designed as cast iron cases with 
machined and bolted flanges. Lately, 
however, there has been a trend to 


closures 


ward heavy fabricated cases having a 


large surface area of porous metal 
such as sintered bronze for explosion 
proof applications. When a fire or 
explosion Originates within the case, 
the resulting gases are cooled while 
passing through the porous filters and 
are incapable of igniting the atmos 
phere surrounding the case. This, of 
course, is just another method of ob 
tanning the “minimum flame path 
for explosion-proof enclosures. The 
particular advantage is in the lower 
manufacturing cost of the fabricated 
case when only a small quantity is to 
be made 


Methods of W iring 


The type of wiring used in a given 
design is dependent upon the par 
ticular components chosen and_ the 
size of the product. Generally, for 
sraall pre ducts such as photoelectri 
and 
penents with solder tabs are 


relays electronic timers, com 
used t« 
conserve space and permit short leads 
The resulting wiring is termed 


to-point.’ 


point 


Wires, resistors or capaci 


Fg. 7—Electronic assembly 


incorporating thyratron for motor con‘rol 


tors are run directly between com 
ponents in the shortest path 
ot this, the 
he afrangement of components as 
affect the wiring. Proper layout 
will result in an orderly wiring ar 
rangement which is desirable for both 
lower cost and increased ease of serv 
icing. It is recommended that the 
components be placed in such a way 
that the wiring progresses in an or- 
derly fashion from one circuit function 
to the next in the same sequence as 
indicated by the electrical han of 
the control. 


Because 


must consider 


designer 


they 


In the larger equipments, the ma- 
ority of components have 
erminals, 


J screw 
t since 


factor as in the 


space is not as im 
small de 
of the complexity of 
these large controls, resistors and ca 


portant a 
vices. Because 
secured tO Ils 
boards to permit 

and replacement by the 
maintenance personnel. All intercon- 
necting wires are arranged neatly as 
the wiring 


pacitors are munting 


easy identification 


customer s 


and laced to 


sometimes, in 


progresses 
gether to form cables 


stead of lacing, the, wires are placed 


side by side and held to the panel by 


1 
I s 


When production of a particular 
panel is to he repetitive, the wiring 
for the complete panel may be ‘pre 
cabled.” In this method, the wiring 
is laid out on a full scale drawing of 
the panel, and from this, a cable draw 
ing is prepared. This drawing is then 
fastened to a board as in Fig. 6, and 
nails are into it at 
the locations of all terminals. All 
wires are pre-cut to length, their ends 
stripped of insulation, and terminals 
ire crimped on. The wires are iden- 
tified by printing or hot stamping on 


headless driven 


This type 


construction is called, “design-in-depth” panel to distinguish it from the flat panel 
censtruction. Above design is compact, but is more difficult to wire than the flat panel 


Propuct 
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the insulation at each end. Each wire 
is placed in position on the board with 


nail, with the 
After all wires 


asse mbly is 


its terminals on the 
COrrespx iding number 
are im place, the entire 
laced together into a single unit and 
removed from the board. Then, to 
wire the panel, it is mecessary only to 
place the harness on the panel and 
connect the wires to the terminals of 
the various components. Since all the 
wire terminals automatically line up 
with their corresponding terminals on 
the components, there 1s little chance 
of error 

Vhen a large variety of controls 
are being manufactured, it may be 
possible to take those elements or basi 
functions which identical or 
nearly identical 
them into separate 
which may then be 
panels requiring these particular func 
tions. These unit subassemblies, af 
fect an overall cost reduction because 
of the which 
they are 


recur in 


form, and convert 
sub-assemblies 


used with all 


increased 
made 


quantity in 

These are the basi 
involved in transferring an electroni 
control from the circuit drawing into 
an efficient industrial product 
sidered as a product, the control must 


considerations 


Con 


be rugged and reliable 
ance and 
installed and 


neat in appear 
convenient to us easily 
serviced, Perfection in 


circuit design is wasted unless the 
standards of product design are co 
respondingly high 

The era when circuit design was 
the prime activity in the field of ele 
tronics is now apparently over. Spur 
red by military and industrial demands 
components and assembly methods ar 
receiving increasing attention This 


trend will benefit all users 


Fig. 8—Hinged-panel simplifies servicing 
in this motor control Opening panel 
makes wiring and components accessible 
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U. S. Buys Manufacturing Rights 
For Nine French Gas Turbine Engines 


CONTINENTAL Motors Corp. has will make possible a cruising speed of 


wurchased from Societe Turbomeca, 0 approximately 300 mph compared with 
Bordes, France, exclusive United States about 170 mph at present. The ducted 








manufacturing rights to a family o fan turbine Operates as a jet, in whi 
nine gas turbines developed unde air from a fan is ducted aft to a 
sponsorship of the French Air Min- discharge 
istry, Spanning a horsepower range It is essentially a shaft turbine 
from 200 to 1,100, and now ready for which the power is absorbed drivin; 
production after exhaustive tests in a very high speed multi-blade propeller 
actual use. forming an integral part ot the ma 
One model, the Aspin ducted fan chine. The air moved by this propelle: 
when installed in a 4-piace aircraft or fan, ts ducted aft to a jet discharg 
with other characteristics about the The characteristics of the machine ar 


same as present airplanes of that type intermediate between a shaft 


er minu 





t 
nch pressure. It 
arge aircraft t 


TAKEOFF RATING prorecey, I cue” 
roior drives, and 


uf powe r tools 


794.8. THRUST 
055 L8/LB-HR SFC 


I 


L6./ LB-HR 


onstruction work 
The Palas and Morbore II tur 


yet reaction of 330 pound 


| 
| 
t 
| 





880 pounds, re 


Ls 


a 
A 


onsul 





They 


in aircraft of 


THRUST - 


hour ¢ la 


FUEL CONSUMPTION 


train anti-aircraft crews 








ice for aircraft. In add 
} } 


these turbines are used as booster 








assisting on take-off and cl 











2 take-off on bombers 
FLIGHT MACH NO planes where extra load 


CUTAWAY DRAWING (ABOVE) AND PERFORMANCE CURVES for the Aspin °F Where take-off is from lat 
Ducted Fan Engine, which will be manufactured in this country under French license that are located at high 
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Miniature Electronic Units For Jet Trainers 


Provide Higher Efficiency and More Power 


SIX MINIATURIZED UNITS will be used 
on the new USAF B-47B flight simu- 
lator, the F-89, and succeeding models 
The new units, which are smaller and 
heaper, include a servo amplifier, 
summing amplifier, linear phase de 
r, variable frec 
audio amplifier, 


The 


tion 


tect« oscillator, 
and phase detector 
were developed by Link Avia 
Inc., Binghamton, New York 

Conservation of 


ency 


space was only one 
of the factors involved in the develop 
men Un 
accuracy 
of cemputation and controi, and unit 
interchangeability with no adjustment 
were primary 
Link engineers who designed them 
The 

proved performance over the old ones 
They have greater accuracy and 
ity, and can be 

discrminately than the large: 
Produ they 


produce and therefore 


of these miniaturized units 


distorted signal reproduction, 


considerations of the 


new units have a vastly im 


stabil 


used much more in 
and more 
expel Sive ones tion wise, 
are casier & 


cheaper 


Components are assembled 


on serips as basic Leads 
have deen shortened and wiring of the 
limited 
filaments 
Inspection 


cedures are 


ass¢ inblies 


chassss is almost 


entirely to 
tube 

and maintenance pro- 
likewise affected. Produc- 
tion testing and adjusting require mini 
mum technical skills. Units are tested 
against specified meter indications and 
for the most part adjustments are un- 
necesyagy. Servo units are pre adjusted 
before installation 

Adjustments formerly made against 
whole trainer systems are now made 
fixed standards. Knoks and ad 

potentiometers are virtually 
eliminated. And, the can 
carry units im a 
kit fe 
the 


against 
justab ¢c 
servicemen 
small 
replacement or exchange on 


everal service 
JO. » 


A eommon power supply is also 
being incorporated in the B-47B jet 
flight *rainer along with the miniature 
electronic The single power 
package consisting of a 12 hp motor 
and two generators 


units 


supplies constant 
high (300) and low (28) voltages for 
all traimer systems 


Besides furnishing 
the 


new components with the high 
quality power source they require, the 
commen power plant eliminates the 
multipacity of individual power sup 
plies with their attendant complexities, 
excessive costs and wasted space 
The servo amplifier was the first 
unit to be developed. Its 
chassis has been adopted as the phys 
ical size for the I 


others 
to fit across 


miniatur 


It is designed 


standard 5g x 19 in 
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half chassis for in-line mounting on 
the servo or computer with which it 
is used. Miniature tubes and compo- 
nents are used as much as possible to 
conserve space 

In spite of its compactness and small 
size, the unit provides more efficiency 
and more power without sacrificing re 
liability than the larger amplifiers for 
merly used. Purpose of the servo am 
plifier is to control the directional 
rotation of the electric servo motor 
Direction of rotation of the motor de 
pends on the phase characteristics ex 
hibited by the miniature amplifier in 
put signal or signals 

The summing amplifier was devel 
oped to replace the old variable gain 
and summing amplifiers. Comparable 
new amplifier in size, the 
summing amplifier serves a multiple 
purpose in the system functions of the 


ainer. It adds multiple input 


to the servo 


signals 


| 
and produces an output proportional 
the inputs The input 
to the summing amplifer is very high 


to the sum of 


it impedance is 
1 r +} wnlifter 
ery low reto ne amplifier 


nay be used as an isolation stage with 


load roblems whicl 


The 
la 


out fear ol ing | 
might otherwise exist 
nal may 


100 


inpul sig 
\ | 
also be ampiihe 


times witho distorting 
put signal 
Function of the linear 
tector is to provi 1< 
directly proportional 
of an a-c input signal 


output voltage 


phase of the input signa 


A specin 
application of the linear detector 
in the tr 
ment lan 


movements 


ainer 
ling 
detector 


Designed t 


quency Oo» illator giv 
performance with 
quency range 


41000 cycles 


that 


p to 


MINIATURE SERVO AMPLIFIER (right) is only one-sixth the size of the super 


seded unit. 


It has equivalent power output and twelve times the gain 





Cathodic Protection 


TO REDUCE REPLACEMENT on 
electric cables, tanks, pipes and other 
metallic structures, the Navy Depart 
ment has stepped up its program on 
cathodic protection This method, 
which has been used on a limited scale 
by the oil and natural gas line opera 
tors, prevents galvanic and electrolytic 
deterioration by providing a source of 
direct current at one or more strategic 
points, from which the current con 
stantly flows toward the structure that 


COSTS 


1951 


Saves Critical Metal 


is being protected 
~~ oni 
The su} Pp! 
components found to date are metallic 
rectifiers and metallic anodes 
oxide 


most successful power 
( opper 
recti 
fiers and high quality magnesium is 
considered the anod 
chemically 


les 


or selenium is used for the 


best suited as 
is electro 
material The 
buried in the earth or suspended in a 
tank filled with liquid, or in the ocean 
to control the 


material since it 


anoc 


positive are 


] + 
paivanic activity 
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TECHNICAL NEWS 


co 


Signal 
100 


PORTABL E TELETYPEWRITER developed by Army 


Corps and Kleinschmidt Labs traasmit and 
words per min and weighs only 116 pounds. It replaces slower 


can receive 


equipment that weighed over 400 pounds. All components are 
compact, rugged and waterproof. The assembly can be installed 
and put in operation in the field by ene man in 10 min 


ALTERNATE FOR CHROME PLATE still bright after 10,000 
miles of driving through severe types of weather and terrain. 
Test was conducted by Allied Research Products, Inc pro- 
vide data on experimental zinc plate and Iridite finishing system 
for bumper guards, gas tank flap, fender skirts, door hardles, 
Some parts are steel base metal; others are zinc die cast 
as well as exterior parts were tested. 


eu 


base metal. Interior 


CLAD ALUMINUM ALLOY formed into Z-sections by 
1,500 ton hydropress at Ryan Aeronautical Company. Sections 
will be heat treated in a molten salt bath and spot welded to 
form floor beams for C-97 strato freighter. 

Great care is used in cleaning before spotwelding 
ruin a spotweld. 


1s 


Small 


particle of foreign matter can 


MODIFIED KODAK HIGH SPEED CAMERA permits both 
the mechanical and electrical aspects of a subject to be recorded 
simultaneously on the same film. The modification, announced 
by the Eastman Kodak Company, consists of the addition of a 
second lens to the camera to record the images on the tube of 
a cathode ray oscillograph through the back of the film. while 
the mechanical aspects are being photographed on the front. 





hydride, 


soldered to metal 
makes a bond 
f The 


€ to 


GLASS can now be nium 
whi 
the 
method, which can 
solder metal to ceramics and carbon, 
was originated by of the 
G-E Research Laboratory, and is being 
tested for industrial applications. The 
glass and 


are painted with a 


in a 
stronger 


proc ess 
than | sel 
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iss it 
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ilso under a vacuum 


ture 
scientists 


solder to adhere 
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layer of 


areas soldered 
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metal 
By 


tit cooling ising 
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and 
upon both painted 
are placed together and then | ( 

When the ter f d 
reaches about 900 F i 
hydride decomposes 


painted areas of both glass and metal 
A strong, tight bond is for 


solder is that can absorb movement, it is pos- 


The sible to subject this glass-to-metai seal 
to rapid temperature changes without 
anger of cracking, despite the wide 
ifference in temperature 
between glass and metal 


areas 


the titani 
This causes the 


titanium 
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to the 
om 
AFTER FIVE 


the Atomik 


YEARS OF DISTRIBUTING, 
Energy Commission an- 


ned upon 


soft metal solders 
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SILICONE (WHITE) is soft and flexible after 90 days of aging 
at 300 F but high grade synthetic rubber is brittle after 3 days. 
Because of its thermal characteristics plus its ability to be 
extrudec, laminated, calendered and sheeted, silicone is now 
being fabricated into seals, gaskets, diaphragms and other simi- 
lar parts and accessories by the H. O. Cantield Company 


SIXTY THOUSAND TINY STEEL BALLS destined to become 
the poiats of ball point pens, are being checked for surface 
defects at SKF Industries, Inc. by an wearing a 
“Magni Focuser”, a special magnifying glass that is manufac 
tured by Edroy Products Company. With this magnifying device, 
the inspector can almost look around the balls, leaving both 
hands completely available for her work 


Inspec tor 


A MIRROR-SMOOTH FINISH is put on the rotating element 
of General Electric's hydro-generator thrust bearing. Bearing 
supports a load of almost 2,000,000 pounds, including the 
weight of all rotating parts of the generator and hydraulic 
turbine plus the thrust of the turbine. Bearing is now installed 
in a 82,500 KVA, 180 rpm hydro-generator in the Southwest 


CIVILIAN PRODUC 
While 


DEFENSE WORK BLENDS WITH 
TION at the Plymouth Division, Chrysler Corporation 
production of passenger cars continues at the plant, assembly 
operations have started on the company's defense assignment to 


build hulls for the Grumman Albatross air rescue plane. Here 
workers move completed cabin section of plane to final assembly 


as car made in same plant receives final inspection 





nounced that it has made over 18,900 activities. These 


products 


atomic 
are contributing important 


energy by producing super-fine steel tape for use 


in pulse transformers, magnetic am 


shipments of radioactive isotopes and 
1,550 shipments of stable isotopes for 
studies in 1,165 departments in som 
610 Ll. §S addition 
more than 1,135 shipments of radio 
isotop:'s have gone to some 250 insti 
tutions in 30 nations abroad, and ap 
proxinaately 4,350 shipments have been 


earmarked for the AEC’s own research 


institutions In 
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benefits to medicine and agriculture 
and to the biological and physical sci 
ences, as well as to industry 


A NEW COLD ROLL MILL recently in 


stalled at the Naval Ordnance Lab., 
White Oaks, Md., will soon commence 


195] 


plifiers guided missiles and other HI 
applications. The sendzimir mill 
take steel strips 0.025 in. in thickness, 
hambers 


will 


roll them through oil-filled 
where thickness is reduced to 0.0005 
in.; strips can be produced in widths 
up to 8.5 in. The machine weighs 
6.000 tb . pow red by fi motors 
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Titanium May Be Produced 
At 20 Percent of 
Present Cost 


M may be 
$l a pound as a re 
roduction process 1¢ 


zons Titanium Corp 


»f Naval 
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Cold Extrusion Of 


Steel Bar Stock 

A NEW METHOD FOR COLD EXTRUDING 
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pressures required 
bar flow in the cold stat 
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Electrostatic Forces 

Apply Paint in 

New Process 

A NEW PAINT SPRAYING PROCESS de 


eloy ed by the Ransburg Ele 
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tro-Coat 
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to 
ess, the 
urried by a 
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over its immer surface, causing the ma Cheaper Germanium Cry stal manufacturing The inventor claims 
terial to flow evenly to the outer edge. . . a ’ the process sults in a germanium 
oS aleas _. Cuts Cost of Rectifier aaa 


4 source of electrostatic high poten 1 with proved electrical char 


tial, having one terminal grounde REPLACING VACUUM TUBES teristic 
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tion air pressure, spray pattern fluid 
lelivery, and overspray exhaust air 
urrents have been eliminated. Thus, 
all dependence of spray painting upon 
the art and skill of the operator and D 
the hanc spray man is removed. It 
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its comparatiy i ung actual operating conditions in high temperature corrosion study 


Propuct ENGINEERIN( Novemper, 1951 201 








ATLANTA ° 


SILASTIC ‘boots plug ignition leaks! 


it’s no longer a trade-secret that some of 
the leading automobile manufacturers are 
using Silastic boots to plug ignition leaks. 
Molded of Silastic 256, these spark plug 
boots exclude moisture; remain flexible for 
an indefinitely long period of time at sub- 
zero temperatures and at operating tem- 
peratures in the range of 400° - 450°F. 
They withstand hot oil and they keep a 
spark at 27,000 to 40,000 volts from jump- 
ing over the outside of the plug. 

These are the properties of Silastic that 


[] Silastic Facts No. 10 on properties and applications R-11A 


: | 
this coupon 1 gud we } Silastic Fabricators for sources of supply. R-11B 


Nome 
Title 


or Deg 
~ eny 
ress 


° 
dd 
ty 


CHICAGO ° CLEVELAND ° DALLAS 
In CANADA: Fiberglas Canada, itd., Toronto ® 


make engines easy to start even on a wet 
morning. And these are the properties 
that start engineers to work simplifying 
the design and increasing the service life 
of hot air shut-off valves, transmission 
systems, cooling fins on aircraft engines, 
anti-icing systems, traction motors, trans- 
formers and cable. You can do extraordi- 
nary things with Silastic, the Dow Corning 
silicone rubber that retains its properties 
over a temperature span of more than 
600 degrees from — 100° to +500°F. 


M REG Ss Pa 











DOW CORNING 
CORPORATION 


MIDLAND, MICHIGAN 





LOS ANGELES ° NEW YORK ° 


In GREAT SRITAIN: Midland Silicones, itd., London 
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@ Many of America’s leading manufacturers, 
producing a wide variety of products, are 
benefiting from Auto-Lite die cast research, 
experience and advancement. Such devel- 
opments as high pressure casting, special 
alloying practices and improved quality 
through the ‘controlled metals process” 
make Auto-Lite the logical source of supply 
for precision die castings. Address 
inquiries to 

THE ELECTRIC AUTO-LITE COMPANY 


Die Casting Division 
Woodstock, Illinois 


Lockland Division, Cincinnati 15, Ohio 


600 So. Michigan Ave 723 New Center Bldg 
Chicago 5, Illinois Detroit 2, Michigan 
Tune in “‘Suspense!’’....CBS Radio Monday....CBS Tele ision Tu 


DIE CASTINGS @ WIRE & CABLE 


PR ey er I OS ate 
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Can Type 430 Substitute for Type 302? 


Government restrictions are taking the popular 
18-8 chromium-nickel stainless steels “out of the 
game” for many non-defense uses. 

In selecting an alternate stainless steel for their 
products, many designers have turned to Armco 
17 (Type 430) 


To help you determine whether or not Type 


a chromium grade. 


430 is suitable for your products, we have just 
published a new folder listing satisfactory and 
unsatisfactory uses. Ask your nearest Armco Dis- 


tributor to send you this folder. 


ARMCO STEEL CORPORATION \QMCy 


4671 CURTIS STREET, MIDDLETOWN, OHIO « PLANTS AND SALES OFFICES FROM 


In fabrication, Type 430 is not as ductile as Type 
302. However, with slight changes in practice, many 
dificult forming and drawing operations can be 
performed on the chromium grade. Where welding 
is involved, Armco Type 430 Ti (a titanium modi- 
fication) provides much more ductile welds than 
regular Type 430. 

These and other fabricating problems are cov- 
ered in detail in another new Armco bulletin, “How 
to Fabricate Ty pe 430 Stainless Steel.” Your nearby 


Armco Distributor will be glad to give you a copy. 





O 


COAST TO COAST © EXPORT: THE ARMCO INTERNATIONAL CORPORATION 
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Controller Uses 
Pneumatic 
Balance Principle 


flow control 

differential 

and a miniature rec order 

system has added the 

easily in- 

it, that offers ad 
} 


good sensitivity, 


Components ot a new 


ystem al the converter 
the indicator, 
To this been 
Tel-O-Set 


stalled com 


ontroller, an 
pa In 


vantages such as 


stant response to process change, at 


a pneumatic balan 


principle of oper 
ation to i friction and lost 
also avail 
temperature, pres 
sure, liquid \ and other 
variables 


motion unit are 
ible for 


process 


Iwo t 


ble: the fixed proportional band and 


ontrollers are avail 


adjustabl proportional ban 1 


[hese constructed of a num 
ber of coded, int 


yarated 


nits are 
rchangeable se 

Se} by diaphragms. Att 
passages al drilled in the 
manual adyust 
fixed band unit, 


band unit 


tions, 
various 
‘ ctions Ex ept tor 
on the 


ments of reset 


operate en 
umatic signals 
tast respons 

h respon ls 

the two trans 
which it receives 


the measured 


ressure 
ponding to 
the other to the set 
movements 
flapper-nozzle 


liaphragm 
sensitiv 
ombination within the controller. Air 
lot fr lay Is used 
ind to modify 


0 
controller itself 
§ to readjust 

11 
sured variable 


ne set point 


Band con 
has been 
re idjust 
itor this 

ion rea the transmitted air 
hamber and 


hanism, the 


essure to th point 
throug ] linkage n 
flapper ed 
This flapper move 


10zzle_ pressure 


toward the nozzle 
ment increases pres 
chamber 


OR ETRE Oe 


THE FIXED PROPORTIONAL BAND CONTROLLER as connected with the Tel-O- 


Set Indicator, and the Differential Converter. Like the adjustable controiler, it is fixed 


at 150 percent with reset adjustable from 0.2 


and to the pilot 
section 

The increase in pilot ; 
produces the following effect 
It changes the pressure within two 
liaphragm chambers at opposite en 1s 
of the balancing section; instantas 
ously in the negative balancing cham 
ber; (b) It changes the 
output to the control valve so that flow 
is increased, therefore 
flow toward the set point 
) It changes the pressure (through 


the reset 


controller's 
returning tl 


neasured 


restriction of the reset se 


tion) in the  positiy balancin 


chamber : 
The fixed band unit is < 
controller equipped with a 
It 1s 6} 


weighs approximate ly 


set adjustment dial 


g in. dia 


pounds. Air supply 


pst, with output pressure of 4 


pressut 
psi. Process variable and set 

are also 3-15 psi. The 
portional band is fixed at 150 

with reset adjustable from 0.2 to 190 
repeats per min. An optional integral 


by-pass relay provides bumpless trans 


pre ssure 


fer from automatic to manual opera 
tion. A universal bracket is supplied 
for control room, valve yoke, or struc 
ture mounting. A split manifold per- 


2 wo 100 repeats per min 


manual | 
he adjustable 


1s approx 
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SPECIFIED 


BY 


PRODUCT 


Isometric and —— Drawings Made Simple 


Dimetric 
engineering 


Isometri and 
tailed 


views ol 
have 
come simplified with the introduc 
toon of the Vibax, a drafting machine 
automatically produce iso 
dimetric 


drawings 


iat: will 
netric or views by 
standard 
Ellipses will be 
at the correct 
scale as the 


tracing 
ortho 


ower the lines of a 
graphic drawing 
exact, and lines will 
angle and to the 
riginal drawing 
The Vibax may be installed on any 
rafting board in a few minutes. The 
1ide bar brackets are screwed to the 
wpper face of the board and the mount 
tor the screen an to the under 
face. A half metal moulding 
s secured to the rear edge of the board 
» imsure smooth 
screen. The 


same 


! roller 
round 


operation of the 
ord clip is x rewed to 
the front board. No ac- 
urate measurements or special ad 
ustments are necessary. When not in 
se it hinges back off the board 

In making an isometric view, the 
riginal drawing nust b studied to 


which levels th 


edge of che 


letermine at 
ections will 


various 
:ppear. As in the illus 
ration, the elevation view is marked 
Aa Gm ES designate the 
a wg els. Then the dimensions, 
AB AD AE, and / ire noted 
J y en height 
cale is l e of 
saper and taped to the board at the 
eft edge of the moving screen. This 
cts as a guide for moving the screen 
o each level when making up the 
irawing. This height scale is made 
with a special rule included im the 
in which each inch grada 
ion is actually 0.816 in. long A hen 
of paper is tages to the screen, and 
he original drawing taped on the 
»oard to the right of the screen at an 
iS deg. This ca 
acing Operation, the 


ICCCSSOTICS 


t uses he 


ngle o 
two visible faces 
oO appear Pp oportion 
For cylindrica ons, no snecif 
rinal 


gister line on 


ingle of the orig 
quired.) Ar 
s set to 


drawing is re 
the screen 
correspond to A in the 
nxeight scale. After drawing the ellipse 
ind other lines on the A level, the 
<reen is moved to the B line, and so 
mn in subsequent operations 

In drawing the 


’ 


nlasti 


ellipse 








arm is used with its 
pushed in the circle center of the 
original drawing. The arm has a large 
number of closely spaced holes. The 
tracer point iS inserted in the hole 
corresponding to the circumference of 
the circle, and aoaned like a com- 
The pencil in the holder will 
draw an ellipse 

For a dimetric 
side appears lengthened by a ratio of 
2:1, the pencil is moved t the 
limetric pencil helder, and the orig- 
ina] drawing taped to the board at an 
angle of 20.5 deg. The height scale 
is made with a Each 


radius center pin 


pass. 


view in 


dimetric scale 


which one 


inch gradation on this rule is actually 
Capacity specifications are 
isometric and dimetric ellipse major 
axis have a max of 14 in. and a min 
of 1/16 in., max line 1s 
vertical line, 
tracer point travel is 12§ in 
while the max pencil travel 7 in.; for 
a dimetric vertical line the max tracer 
point travel is 11 in., while the pencil 
travel is 3 in. Drawings larger than 
some of the maximum sizes mentioned 
may be made by taking one section of 
the drawing at a time 


U.945 in 


horizontal 
isome4tr ic 


> 


26 ior an 
the max 


Indamer Corp., 11 W 


New York 18, N. } 
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Optical Comparator Lens Give 


The new 


nstrument 


power 

ised with color 
may be varied 
also otters the 


staging asseml 
i so-called sw 


work picce to | 
nanyge over oi 
The stage ass 
ontrols for 
may | 


to be mounted 


The new Ci 


this company) 


yacity of this 
wide long fe 


is and sharp 


ve removed 


Nneclix 


omparator (Model C-100), a new 

different mechanical and optical 
which is 
When 


light 


r lens unit 
cen definition 
hiter intensity and shading of 
This new comparator, called the Century 
‘ This new 


' 


vants a new stage design 
working space, 
uitting the age and 

ompletely to one side allowing the 


s without disturb 
? ! } 
justapie Dy 


ing work set-ups 
means of built-in 


ioning, and the stage 


entire 


al system has been designed 
ment the large mechanical 
ne I rator. The special Ciptar lens 
1 | light, large objective 
gths average im exce 
screen image is Orrentec 
1 movement of the project 
X SX, 314X, 5 
is Standa! { 
1 frame is provid d 


nstruments and vern 


Continued 








Hydrogen-Sensitive Vacuum Leak Locator 


A hy 
Le in Lo. 
op { 
peta 
for fast 
operation 
to operat 

ps A 


mproved 


ak locator has peecn 


»pe trometct 


on ition-ty{ instrument 


EMV 


| the new 
weighs lb and may be 
rsonn¢ 1as been designed 
and simplicity of 
ped down, ready 
onstruction and 
iter good perform 


all 


The heart of th 


gaye tul 
drogen 


stability 


supply, 


hy 


a high 


power 
pe 
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A 
SURE CURE 
FOR 
PRODUCTION 
HEADACHES 


Cold molded parts are cured in baking 
ovens ofter molding at room temperature 


use Aico Cold Molded Plastics 


a technique offering a low mold cost, a high rate of 
production from materials highly heat resistant 


Aico Coli Molded Plastics are widely used for electrical parts that must with 


stand « ure to high temperatures without distortion 
Cold molding was the original method of molding plastics 


ontinuous expo 
American Insu 


has long maintained a complete cold molding depart 
rom the compounding of both or 


pioneer melder 
ded product. Presses range from 


equipped for efficient production i 
ials to the finished m« 


lator, as 


meut, fully 
ganic anc morganic mate 
5 to 200 ton capacities 

lastics ding . all methods of molding with 


Aicos complete plas ! 
4 
offers a sure cure for many of your production head 


all types of materials 
Aico is one of the few plastic molders in a position to make an unbiased 


aches 
recommendation on the most economical, suitable method of molding your plastic 


parts. Drop us a line today. 


AMERICAN INSULATOR CORPORATION 


NEW FREEDOM, PENNSYLVANIA 








Aico’s Complete Plastic 


h. olding Service Includes: 
: 
a NEERING COUNSEL on 

'"§ methods end materi * ia 
MOLD BUILDING to a 
esponsibility 


INJE 
re CTION MOLDING fe 
Production r high rate 


Gvoid division of 


low unit cosy 


REINFORCED PLASTics 

SHively new devely 

sure m 

—— of reinforced resins 

mean ¥ sitable fo, large moj 
3 specio/ Physicaj — 

Properties 
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Hanger Prov ides Equal Lift in All Positions 


tant nnart h 
nsta s ppo tna 
] 
i 


posit 


1 al 
1 all | 











Rugeedized Unit Vibration Isolators and Mounting Bases 


ee 
ec 


Ow 


Va 
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hanges ! 
fe fans 
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CUT COSTS 


ecith the C riginal Mead 
MIDGET 
AIR CLAMP 


(Sharing Retain har Cylinder) 
‘ 'G ¥ 


In assembly jigs and other multiple appii- 
cations, this new, low cost pressure unit 
saves countless man-hours. As a work- 
ejector in many fixtures, it is unexcelled. 


Advantages over 
mechanical clamps 


1 All Air Clamps in any set up can IM ope rated by 
1 single master valve— the “lock-up” and release 


f assemblies is instantar 





2 May be installed in cramped corners difficult F P j 
o reach with bulky mechanical clamps. Mead Midg- - MODEL V-1 
t is the most compact cylinder, for its power, 
mn the market Specifications: Power factor, .8 tim 

ine pressure, stroke “e bore 

3 Equal ram pressure at any point along stroke 


making specia heats mijustments unnecessary 





a Independent group control. Any desired grou; 
ol Midgets he controlled independently ol 
an¥ other group i ssembly is Where prumary 
members of the fixture n be locked up before the 


ndarv members MODEL H-1 





5 Facilitates delicate drill operations. Air Clamps 


| t ] 


actuated by | col vaives leave operator s 


the work pieces MMCOIATE M/Z STS rs 
ting facts on these time-tested, pester AIR POWER CATALOG - 





ona ra } 
\ , Single-acting cyl 

supertor lidg ! rf nyps nders deliverec Pi 

from stock; dow 4 


MEAD SPECIALTIES COMPANY = farere' 


4114 North Knox Avenue + Dept. PE-111, + Chicago 41, Illinois A. 4 


. 
ta] 
awe... 
eeeeceeeeeeoeeoeeeeeeeeeeeee 


Wemo Coupon 


of 
MEAD SPECIALTIES CO at 


\ Bed 


Arr Overaten Devices 
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rah y measure of superiority ... performance, de- 
pendability, engineering, design, availability ...and 
you'll find C/R ‘‘Perfect’’ Oil Seals the pick of the lot. 
For better than thirty years, C/R engineers have 
pioneered to find the perfect answer to oil and grease 
retention. Today, in addition to many specially de- 
signed seals to meet new and different problems, C/R 
offers you 16 standard types and 1800 sizes. 
When you specify C/R Oil Seals you know you are 
getting the world’s finest sealing device. 


PROOF? The records show: C/R Oil Seals are 


standard equipment on more makes of motor vehicles, 
farm implements, road machinery and industrial ma- 
chines than any similar device! 





Chicago Rawhide engineering service is always available for 
the solution of your perticular sealing problems. 


ENGINEERS: We will be pleased to send 


you engineering data on “Perfect” Oil CHICAGO RAWHIDE MANUFACTURING CO. 


Seals on receipt of your written request. 1299 Elston Avenve OIL SEAL DIVISION Chicago 22, Wtinois 


PV. SIRVENE 
Mechanical Loather Products The Scientific Compounded Elastomer 
Boots, diaphragms, packings and Custom-engineered aad custom- 
other products give dependable service built for critical service in aircraft, 
under difficult operating conditions automotive and other mechanisms. 
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A new rotating air union, model 1105, has been de Because of the assembly, if the sealing faces show signs 


veloped for the ethcient transmission of air from stationary of wear, they may be replaced without removing the union 
to rotating machine parts. It has a leakproof feature because from the equipment. Only the seal face is expendable, no 
of micro-lapped surfaces and a new method of balanced — the whole ~nion 
sealing. The model 1105 has lapped surfaces of graph-mo tool 
It offers a constant minimum starting and running turque _ steel and carbon to form the leakpr seal. The housing 
because of the method of balancing the air within the unit and end bell are of aluminun is available in two types 
and two sealed-for-life ball bearings. Balanced sealing is the standard shaft mounting e; and the special in-the 
said to offer longer seal life because the line pressures do shaft mounting type which redu werhang. Overali 
not increase load on the seal faces. Two single row dimensions of each is 4,4 in. in length by 1} in 
matched ball bearings allow a maximum operating speed diameter. The connecting pipe nipples are availabl 


of 3,500 rpm at a maximum air pressure of 150 pounds Den ( 





Miniature Resistors With Values to 12,000 Ohms 


Trade named the Dalohm RH-25 resistor, these minia 
ture resistors offer high resistance per w att per cu im 
with values from 1 olm to 12,000 ohms, and tolerances 
of one and three percent 

The resistance element is wound on a thermal-shock 
resistant refractory-tube. The resistance wire is spot welded 
te nickel alloy caps pressed on the refractory. Heavy 
copper terminals are shaped and silver soldered on nickel 
alloy caps which give positive low resistance. The entire 
resistor element is coated with a high thermal conductivity 
silicone treatment. Over this coating are two servings of 
giass sleeving. This unit is then impregnated in high di 
electric strength and high dielectric constant silicon mat 
r 
}. 





al. The resistor element completely coated and sealed is 
sused in a die-cast black anodized radiator finned housing 
The resistor is made in 2, 5, 10, 25, and 50 watt sizes. 
Yolerances as high as 0.05 percent can be furnished. Re 


sistance shift is less than 0.00002 percent per degree 





EC-i139 is a corrosion preventive in- transparent, colorless protective film alloy ause they ol 
tended for application on polished which barely reduces che luster of most is synthetic resin. Xylene 
metal parts of automobiles such as bright metal surfaces. It will not change ised as a thinner. This coating 
bumpers, grilles and moldings. De- color after prolonged exposure to sun tended for production spra li 
igned to withstand the corrosive ac light and is resistant to abrasion, shock ition. A brushable type is also avail 
ion of atmospheric humidity, indus- and general abuse. This coating is le. Minnesota Mining & Mfg. Co 
rial smog and road salts, it provides a not intended for use on copper or its 411 Piquette Ave., Detroit, Mich 
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Testing Desk Measures Magnetization Hysteresis 


A new d-c magnetic testing desk has been developed 
which contains all of the major components and auxiliary 
quipment necessary for making routine d-c magnetization 
and hysteresis tests, and simple flux measurements 

The desk, is designed to be used in conjunction with 
Various permeameters and magnetic devices which make 
possible the testing of nearly all types of magnetic mate 
rials. These include soft magnetic sheet, strip materials 
and high-coercive-force compositions such as alnico, 
ilmanal an cobalt platinum magnet alloys. The unit is 
capable of measuring intrinsic saturation induction on 
various magnetic materials over a range of 200 to 4,000 
oersted; permeabilities of 1.005 to 4.0; high field strength 
ip to 15,000 oersted ; uncompensated permeameters. I+ has 
wide application in the laboratories of manufacturers in 
terested in the magnetic properties of iron and steel 

Complete enciosure of instruments in the light-weight 
aluminum desk, adds to the safety of the testing device, as 
well as protecting the equipment from dust and physical 
abuse. Another feature of the new testing desk is its 
sloping-desk top which places all controls within easy reach 

It has a base of 5 ft 4 in. by 2 ft 6 in., a height of 4 ft, 
and weighs 600 Ib. Its normal range of current control, 
depending upon the auxiliary equipment, extends from zero 
to 40 amp. Accuracy is + 0.1 percent scale. It operates on 
moderately steady 125 v d-c supply and 115 v, 60 cyc a-c 








Surface Design Increases 


A new type surface design has been developed which 
is said to increase heat transfer from 14 to 5 times over 
conventional designs. This process, known as Thermek, 
mechanically lifts material from the parent metal of the 
tube, allowing that material, known as spines, to remain 
ittached to the original tube. Sufficient wall thickness is 
allowed in the original tube to provide for the spined sur 
face and still have a suitable wall thickness 

The Thermek process offers more heat transfer per 
pound or foot of material; reduced space requirements ; 
greater flexibility of design; turbulent flow in any direction ; 
lower manufacturing costs 

End preparations are available for rolling, welding, or 
screwed fitting. Sizes are from } in. to 14 in., and are 
manufactured in copper, steel, aluminum, stainless stecl, 
upro-nickel, admiralty metal, and Inconel. The standard , ca ' er 
number of spines per turn are 6}, 13, 26, or 52. The copper pipe of 4 eal 1¢ max Outside dia over the spines is 

| 


* ° nine the outsid + 
nominal longitudinal spacing or pitch of the spines may 1§ inch. For a 1} in. pipe the outside is 3} inches 
; 


be varied from 3 in. to 4 in. For a standard pipe siz Heat ¢., P. O. Box 54, York, Pa 











A NEW ELECTRICAL TAPE, made with it will not transfer the adhesive from 
Koroseal material, claims outstanding the fave, lose its tackiness, or ability tape is extra thin, takes up less 
features for electrical tapes. Among to adhere, and sticks securely to itself room in junction boxes and other tight 
these features are the following: ad aud insulation around copper wire quarters. The tape is packaged in a 
hesive is non-transferring, and can be tne tape has a dielectric strength of roll 60 ft long, is 3 in. wide, and 
pressed onto a dry surface innumer- 8,000 v, is waterproof, highly abrasive 0.007 in. thick. B. F. Goodrich Co., 
able times without losing its stickiness; resistant and flameproof, resistant to Akron, Ohio 


oil alkalies and corrosive salts 








CONTINUED ON PAGE 218 
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have the extra power | 
bearing capacity 
and rigidity to 
do the work 
faster and better 








Write for new Catalog No. 58A 


: 3 POPE MACHINERY CORPORATION 
F ESTABLISHED 1920 
; 261 RIVER STREET »« HAVERHILL, MASSACHUSETTS 
BUILDERS OF PRECISION SPINDLES 
TRADE MARK REG. U.S. PAT. OFF. 
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Four-Way Valve With 


ind four ‘ for air and hydraulic usé¢ 
been develope eliminated the use of two 
idditional speed ontrol valves used on the conventional 


liring a maximum of 70 deg of lever 


a 


four way valve. Req 
lI | 


mode tour way valves may be used 


lugging either of the two cylinder 


h is designated by the action 
S.C. means a built in speed 
The Q.A. means quick act 


but without speed 


ontrol a neutral p he O.C. means open center 
tor hydrau 


\} 1 contro 


ent 





by-pass type, it has no 


The vals models: hand operated 
toot operate 


| 
rocker pedal 


1 


ng return; and foot operated with 
ls come in four sizes: 4 ; 
in., and I] val re buil 


to »S0) i 
“ae : 
independer t 


s 





; 
tion allows for S} 
VALVE 


flow 


ver indicate 


The oscillat are said 
ind shaft 
The 





Bearing Liner Adjusts to Dimensional Changes 


Being tough, resilien ighly r t 


» stand temperat 





most ordinary indu 
laimed by the manuf 
It also performs well 
or with no lubri 
cal Nylin lustrated, consists 
metal and a thin li 
Nylon liner is 
which will | 
y aroun 


applications whe ubricants can b 
innular gr d on the 
Ils for grease 
bute 1 through the on 
icc WHI h develops ol 
a comparable low rate of 
ibration and provides 
qi iet operation 
Dimensional changes in t Nylined liner 


’ 
caused DY 
thermal expansion and moisture absorption, are taken up 

ble effect on the 


diameter. Therefore, there 1s t langer of 


, 
y the compensation gap with no apprecia 


‘ dia { provi . Narat ‘ 
seizure due to } separate Suri ace 
stress deformation : ~ ANnt ic tl Bearings 
Nylined be: Ss can furnished 1e plain sleev abricated cial dimension c 


furnished on a 
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NOW You Can See Where You Can't Look 
c ba 


h 


DIAMOND ‘IITIIISCAPE 


Can You Use the  . 
“Utiliscope ? 


T advertisement at the right ap 
pcared in BUSINESS WEEK. It has 
been sujge 1 thut this ad contains 

nsiderab'e food for thought for the 
readers of PRODUCT ENGINEERING 
als». Tne porticular cpplicat.on illus 
trated here may not interest you but 
it probably will suggest other uses for 
th Utilise ope nm your operations 
If you want to look into the possibil 
ities of the “Utiliscope simply write 
us for a copy of Bulletin 1025) which 


explains the equipment and shows va 


rious applications. Please address your 


request to Department “J 





DIAMOND POWER SPECIALTY 

CORP. . 

Department “J” ; a 
Lancaster, Ohio 


Here is another Operation where the Diamond "Utiliscope” (wired. television 
saves monpower .. . enables one moan to do the wark formerly ‘done by twe 
The “Utiliscope” extends the power of the eye sa yau can SEE where you 
can't LOOK. Obstacles thot prevent direct observation (such os danger 
building members, discomfort, distance, etc.) are easily overcome by the 
“Utiliscope.” t 
The “Utiliscope” is surprisingly simple and low in cost. No special skill is 
needed for ‘installation and operation. Stability and reliability ‘ore exceptional 
-...the "Utiliscope” is readily adaptable to outdoor mounting. « 1 
« Let us tell you:about numerous operations wheré the "Utiliscope” is preventing 
accidents, saving labor, improving product quolity and 
increasing production .. . ask for Bulletin 1025 : 
: Pinay, 


Trm rst were 





’ 
DIAMOND POWER SPECIALTY CORP. 
FIRST IN INDUSTRIAL TELEVISION WRITE FOR 
LANCASTER, OHIO « oFFices iN 39 PRINCIPAL. CITIES BULLETIN 1025 


Diamond Specialty Limited Windsor; Ontario 
Since 1993. Diamond has Manufactured Quality Equipment For Industry 
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for service ul 
it is used for both inter-layer 


1S adaptable to 


all cooled 


rials, a 


more compa 
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thermometer 
d that because o 
tor t mperature f 
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id 
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hot oils Waxes ind 


instrument 1 


sat 
When the tube 
heat is transmitted 
oil to revolve in proportion 
attached 
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90 clock Stampede 


It's acommonplace scene, that mad rush of traffic 
And it illustrates the automotive industry’s need 
for dependable brake linings, clutch facings, 
and engineered automatic transmission parts . 
the Stop-AND-Go products made by RAYBESTOS 
MANHATTAN forso many American manufacturers 
In many other industries, too, R/M friction ma- 
terials serve with equal distinction. Applications 
vary from brake blocks for mine hoists to tiny 


parts for phonograph turntables 


Propuct ENGINEERING 


This wide range of service provides a breadth of 
experience that can be most helpful to you, 1 
matter what your requirements in friction mate- 
rials. Your R/M representative can work from 
samples, from designs on paper, or from figures 
on horsepower development combined with de- 
sired performance characteristics. When you call 
him in, you call on the world’s largest supplier of 
friction materials, with four plants, four research 
departments, and four testing laboratories 








RAYBESTOS- MANHATTAN, 


EQUIPMENT SALES DIVISION - 620 Fisher Bidg., Detroit 2, Mich. 


Cleveland 14, Ohio 


INC. 


Chicago 11, Ill Los Angeles 11, Calif 


Foe 
NN. MANHEIM PA. PASSA NUN HARLESTON S.C 
ANADIAN RAYBEST LTD., PETERBORO, ORT 


RAYBESTOS-MANHATTAN INC Manutacturersof Brake Linings«Brake 
Blocks » Clutch Facings « Fan Belts « Radiator Hose « Mechanical Rubber 
Products « Redher Covered Equipment « Packings « Asbestos Texties 
Powdered Metal Products » Abrasive and Diamond Wheels « Bowlag Balls 
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Device Shows All Angles on Photographs 


Interchangeable Hub Sprocket for V-Belt Sheave 
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Chemical Lab., 
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Customer Reports: 


NO REJECTS IN 30,000 BUSHINGS 
MADE OF CONTINUOUS CAST BRONZE! 


An airer: ote  manutacturer states that the “ 0.000 b 
of Asarco Continuous ¢ ay es ( n. 20 PI 
with black light >There were NO R , Ih rs . 


mtinued as no nger necessa 


was disc« 


e ideal tor 
You ca 

of alloys 

lengths 12 
216 size 


in 105 


POROSITY VIRTUALLY ELIMINATED 
WITH CONTINUOUS CAST BRONZES 
Note in these photomicrographs the superi« 

dispersion of constituents in the continuou- 
cast alloy ® its outstanding treedo 


West Coast Sales Agent 
KINGWELL BROS. LTD., 444 Natoma Street, San Fran 


American Smelting and Refining C 


ompany 


OFFICES: Perth Amboy Plant, Barber, New Jersey 
Whiting, Indiana 
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Box 508 


\ NEW GASOLINE FILTEI 
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ELECTRUNITE 
TUBING 





REPUBLIC STEEL 
CORPORATION 


STEEL & TUBES DIVISION 


224 EAST I3ist STREET 
CLEVELAND 8, OHIO 





} pen AL PATIENTS can relax in every position, from full-reclining to upright, 
in this sturdy rejuvenating chair made by Barcalo Manutacturing Company. 
Steel tubirg provides the stiffness and rigidity to make the chair steady and 


reassuring to the patient, yet light to move 


The manufacturer likes the way ELECTRUNITE Steel Tubing works on this appli- 
cation. Uniform ductility and wall thickness assure rapid, predictable forming 
and bending of the tubes to shape. Where tube ends must be fully flattened at 
joints, there’s no trouble with cracks and fractures. The excellent surface of 
this ELECTRUNITE Tubing requires no special handling or trick treatments to 


hold long-lasting finishes under severe service 


Have you considered using ELECTRUNITE Steel Tubing in your essential products, 
such as these invalid chairs? We'll be glad to discuss your problems <3 fe 
offer you the benefits of Republic's 3-Dimension Metallurgical Service. It's the 
helpful service that focuses the knowledge and experience of field, mill, and 


laboratory metallurgists on your fabrication problems. 


a 


 ELECTRUNITE TUBING 
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Portable Engine Analyzer 


This new alyz ct 
locates, and entifi letailed ignition and mechanical 
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ror VIBRALAMUgMNS U RANCE 


The crankshafts on Fletcher High Speed 
Narrow Fabric Looms must stay tight 
that's why FLEXLOCs are used to fasten 
them. FLEXLOCs not only provide vibra 
tion insurance, but they promote uninter 
rupted production and cut maintenance 
costs 
FLEXLOC also feature: one-piece, all 

metal construction—nothing to work loose 
or forget and no serious temperature 

The ediectetile — oo oe problem; and resilient, automatic locking 

High Speed Ribbon Loom ore accurately and sections — processed by our patented 

- ecg ese Position by FLEXLOC Nut method to provide closely controlled 

atin ti mibledt ty tae tile a 

aah a 200 to 225 anv. tn oh s “i cult torques. 

opplication FLEXLOCs hove been successfully Convince yourself of the VIBRATION 

used since 1946 INSURANCE provided by FLEXLOC! Test 
run them on your own product, let us 
know what size you need and we'll send 
samples with our latest literature promptly 








S‘ANDARD PRESSED STEEL CO. 


JENKINTOWN 28, PENNSYLVANIA 











Portable Servo Svstem Used for Demonstrations 
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Bug Killer 7. 


You bet it is. ..ancd more than that it’s one of a large 
and growing family of bug killers. This particular tubing 
and wiring fastener helps take the bugs out of automotive 
electrical systems. It holds wires and tubing firmly, 
without chafing, in the face of extreme vibration. A quick 
turn and — snap —costly machined parts are eliminated. 


Working in close cooperation with manufacturers, our 
engineers have developed thousands of such tailor-made 
fasteners. Designed to give trouble-free performance in 
use, these fasteners speed production and cut labor 
costs as well. 


Illustrated are a few of the thousands of 

different fasteners and allied devices, de- 

signed and manufactured in volume by 

United-Carr and its subsidiary companies 

to meet the special needs of the automotive, electronics, 
appliance, furniture and aviation industries. Many 
manufacturers have found that making use of United-Carr's 
varied design and development experience in this 
specialized field can save their own engineers a vast 
amount of time and trial-and-error experimentation. 
That’s why so many leaders in industry make it a practice 


to turn first to United-Carr— FIRST IN FASTENERS. uU ted : T e >] - C A be R 


® ; } , ofeactt reas _ ‘y : 

: Before bidding om government contracts requiring special UNITED-CARR FASTENER CORP., Cambridge 42, Mass. 
fastening devices or snap fasteners, consult your nearest 

United-Carr field engineer. 


MAKERS OF FASTENERS 
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stant melamine Items such as 


tal enclosures, pin, leaf, or plunger 

tuators are available. Dimensions of 

s miniature sized switch are 1}% in 

mg by §$ in. high by 44 in. deep 
» Mfg. Co., Canton, Mass 
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A MESSAGE TO AMERICAN 


INDUSTRY @ 


ONE OF A SERIES 


Will Defense Production 
Be Caught in the Squeeze? 


When Congress revised and extended the 
Defense Production Act, it relaxed a squeeze 
on business profits. 


President Truman asserted that this action 
by Congress cripples the government in its 
effort to prevent inflation which, as he puts it, 
could lead to “enrichment and profiteering for 
the few, economic hardship and misery for the 
many.” 

He asked Congress to rescind its action. 


This editorial —the second on problems pre- 
sented by “escalator”clauses—aims to throw 
some light on this conflict of opinion. 


The Squeeze 


The squeeze on profits was imposed in the 
name of price stabilization. The idea behind 
it was simple. The selling prices of industrial 
products were to be held under a tight lid. 
But many industrial costs are affected by “es- 
calator” clauses of one kind or another which 
tend to boost production costs. Thus, with 
rising costs and fixed prices, profits would be 
squeezed and much of the cost of defense 
would thereby be shifted from those favored 
by escalator clauses to business concerns. 


The mechanics of this squeeze on profits 
were complicated. But here, in brief, is how 
it was to work. The first step was to require 
manufacturers to set ceiling prices, effective 
May 28, for their products. 


These ceiling or maximum prices were to 
allow for increases in manufacturers’ costs 
that had occurred since Korea. But they did 
not allow for all increases. Manufacturers, for 
example, could not include increases in in- 
direct costs—office or selling costs. Neither 
could they, in calculating their new prices, 
include increases in the costs of materials or 
direct iabor that had come after March 15. 
This was the first phase of the squeeze on 
profits. 


The second phase was prepared by not put- 
ting a ceiling on costs. The Wage Stabilization 
Board said it could not disturb the operation 
of “escalator” clauses by which wage rates are 
geared to the cost of living. Moreover, nothing 
could be done to curb the operation of the 
farmers’ “escalator” clause, the farm parity 
arrangement. Under it, the federal government 
underwrites higher prices for farm products 
to match increases in the cost of things farmers 
buy. So this left wages and many materials 
costs free to rise against a ceiling imposed on 
the prices of what industry has to sell. 


Relief — at a Loss 


On two conditions only would the Office of 
Price Stabilization permit a company to raise 
its prices and escape this squeeze. One of these 
was that increased costs had more than wiped 
out its profits; in other words, that it was 
operating at a loss. The other condition was 

















that the industry of which the company is a 
part was not, as a whole, making “excess 
profits.” That is, the industry, as a whole, could 
not get price relief if its overall profits before 
taxes were greater than 85 percent of its aver- 
age profits during the best three of the four 
years from 1946 through 1949. Many com- 
panies expected that their profits would be cut 
drastically before they could get through this 
narrow escape hatch. 


When this squeeze on profits was set up, 
we were told that industry as a whole was 
reporting record profits. But, it was equally 
true that wage rates and farm prices also were 
at record high levels. And it was also true that, 
under the impact of rising taxes and the dis- 
locations caused by the defense mobilization 
program, profits actually were on the way 
down. 


Profits — Going Down 


By the time Congress acted to relax the 
squeeze, corporate profits, after taxes, were 
running at a rate 20 percent lower than they 
had been six months before. And the clear 
prospect was that they would continue to de- 
cline. 


So the issue put up to Congress was simply 
this. Should business firms stand so much of 
the brunt of the defense costs while “escalator” 
clauses continued to exempt organized workers 
and farmers from paying their share of those 
costs? 


But this question actually is much broader 
than one of fairness or unfairness alone, One 
certain effect of such a squeeze on profits 
would be to undercut the capacity of private 
industry to install the new plants and equip- 
ment needed for our mobilization effort. Today 
—unlike World War Il—private industry is 
financing almost all of our huge program to 
expand production. And about two-thirds of 
the money that has been plowed into the ex- 
pansion and improvement of our industrial 
machine since World War II has come out of 
profits. 


In view of all this, Congress decided last 
summer to relax the pressure on profits. This 
was done by the controversial Capehart 
Amendment to the Defense Production Act 
This amendment has serious administrative 
weaknesses. But some measure with the same 
purpose is needed to maintain profits at a high 
enough level to finance the huge and continu- 
ing expansion of our industrial machine that 
is now underway. 


Basic Issues 


As soon as the amendment was enacted, the 
President asked Congress to revise the law 
again. The heart of his proposal was to restore 
to the Administration the powers it used last 
spring to arrange the squeeze on profits out- 
lined here. 


This controversy will continue. There can 
be no final answer to it as long as we have 
the econcmic controls made necessary by mo- 
bilization. 

But if we look beneath the surface of this 
technically complicated controversy, we shall 
see clearly that the basic issues are: 


1. Whether we really shall make an effort 
to distribute fairly the burdens of inflation 
caused by our defense mobilization — 


2. Whether farmers and organized workers 
should be exempted from these sacrifices by 
escalator clauses—at the expense of the na- 
tion as a whole— 


3. Whether profits should be squeezed still 
more —at the risk of putting a fatal squeeze 
on the effort of industry to build new plants 
and install new tools. These new facilities are 
essential to maintaining American living 
standards~and they are the heart of our 
ability to defend ourselves and the rest of the 
free world. 


Americans face no more important economic 
issues at this time. 


McGraw-Hill Publishing Company, Inc. 








NEW CATALOGS AND BULLETINS 


A Reader Service To Help Keep You Up-to-Date 


(1) CONTROL OF pH—The Bristol & 
Bulletin pHi302, 24 pp. Describes 

line of recording and _ control 

ments for pH, including the ¢ 
dynamaster strip-chart instrument. 
fications on glass and calomel eiechieties 
in several models for immersion and flow 
uses. Illustrations of pH instruments in 
various industries. 


(2) WHEEL GUARDS—Morrison Prod- 
ucts, Inc. Booklet, 4 pp. Completely illus- 
trated with various sizes of drawn steel 
guacm for portable flexible shaft, and 

ders. With or without face 
— justable +. available with 
various a exposures. 


(3) VACUUM IMPREGNA’' ‘ON—F. J 
Stokes Machine Co. Ca No. 710, 32 
pp. Illustrations and description of the 
process, the equipment used, and applica 

tions such as insulation of armatures, 
capacitors, coils, transformers, thermom- 
eters, weatherproofing, and others. 5S 

fications of standard impregnators given. 


(4) POROSITY ELIMINATION — West- 
ern Sealant, Inc. Booklet, 6 pp. Descri 
a new process for eliminating poses in 
metal alloy castings and fi lass lami- 
nates. Machined tolerances are enaitected. 
Applicable before or after final finishing 
Applied to both machined and 
Resistant to wide tempera- 
ture ranges, chemicals and solvents. 
(5) ELECTRONIC TUBES—Milo Radio 
& Electronics Corp. Booklet, 28 pp. Tech- 
nical specifications and information on 
many special pu electronic tubes 
used in industr' 1 applications such as: 
control, procersing, production, research, 
de tecting, avionics and others. 


(6) NYLON MATERIALS—The Polymer 
Corp. Bulletin No. 11, 2 pp. Illustrations 
and description of e use of nylon for 
bearing material, valve seats, gears, slip 


offer quiet operation, 
and do no co 
Nylon used is “eM- 10001 Polypenco. 


(7) WIRE CLOTH D£SIGN— Michigan 
Wire Cloth Co. Manual. tied 

neers Manual of Wire Cloth Strainer,” 
the manual is divided into three sections. 
Discusses type of weave and metal, mesh, 
shape and construction of strainer, flow 
ra’ , fabrication practices, and adapters. 
Illustrated with the practical shapes used. 


(8) AXONOMETRIC DRAWING — John 
R. Cassell Co., Inc. Booklet, 4 pp. Tlus- 
trations of types of Instrumaster drawing 
equipment made. Available are: isometric 
2 angle and ae stencil with 27 ellipse 
sizes: dimetric 2 angle and ellipse stencil 
with 27 ellipse sizes in Sar Pe. 
Aime, _tscmnatete protractor, hatching 
stencils. 


(9) HARDEST WOOD — Lignum-Vitae 
Products Corp. Bulletin, 12 pp. Technical 
data on a hard self-lubricating wood, 
that Is resistant to acids and chemicals. 
May be substituted for metals or plastics. 
Engineering data included. 


(10) SOLENOID OIL be 
Mfg. Co. Catalog 710, 2 Describes 
solenoid valves for shut o 


ce oll pres- 
sures up to 300 psi, 


heavy grades as well 
as light fuel oils, ofl temperatures up to 
250 F, and both VL and FM approval. 
Shows rotating cam feature that clears 
away foreign matter to provide complete 
shut-off of oil. 


(11) ELECTRIC WIRE INSULATION— 
7 Manuafacturers Corp. Bulletin 

8 pp. Descriptive information and 
technical data on Diefiex tubin and 
sleevings. Used to insulate |} s and 
wires in all types of electrical equipment. 
Types covered are those having cotton, 
rayon, or glass base braids with oleoresin- 
ous varnish, viny! resin, or silicone var- 
ish treatments. Covers performance, speci- 
fications, sizes. 


(12) GRINDERS — Matt 
Wks. Catalog 1901RM, 20 — ” Gives brief 
description of each machine, lus an illus- 
tration and specifications of each. Ma- 
chines covered are: rotary type surface 


Machine 


grinders, with from one te five apindies; 
pS dle surface 


ders ; sas wheel a tnee grinders ; 
eT types of disk grinders. 


Gs) GAS CONTROL BOUIEMENS— the 
Bulletin 


devices for the ng 
servation of combustible or toxic 


(14) WELDING ELECTRODES—The In- 
ternational Nickel Co. Bookle’ 9 
ted orem nthe Journal of & 

— S&S 


arts a-+-T. ana- 
dium alloy steel lL are welding ¢ 
trodes 0 e low te Sas type. e 
hundred percent joint efficiency produced. 
(15) PYROMETERS — The 


Bristol Co, 
Bulletin P1244. Information on a line of 
millivoltmeter type incicating pyrometers 





and 


g tion on con- 
use with gas, electric, and oil 


£3 CASTINGS—Meehanite Metal Corp. 
jetin No. 34, 4 pp. Gives a number of 
case histories of unusual applications of 
the = ee in various 
eering Gasacteristis given on 
bar. Some figures are 
after heat treatment. 


(23) HIGH VACUUM EQUIPMENT — 
Vacuum Supply Catalog 


cast 2 
for Sefore 


Xa 


; reaper aestiaen ole tt 
ers and other supplies’ for = blowing 


(18) THIN ELECTRICAL STEEL 


Ameo Steel Corp. Gatslog, 34 pp ittus- 
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trations, new test data, and ipeermation 


ving the magnetic 
fron-at silicon alloys, 





rms volt-amp per Ib. 


(19) COMPARATOR GAGES — Mowore 
Products Co. Bulletin 8004, 24 pp. Com- 
pletely illustrated with the of pneu- 
rvallatie, "Describes “perating “Srincgta 
ava’ le. rij ie, 
wr! control, calibrated dials tor 

14 In. and less, calibrated dials for 
ranges of 0.002 and more. Includes cross 
sectional views and 


(20) AUTRONIC CONTROL SYSTEM— 
e Swartwout Co. Bulletin A-701, 4 pp. 
iilustrated with photographs, line sketches, 
dimensional drawi and a schematic 
diagram mowng principle of operation of 
this all-electronic system for goptrelling 
pressure, temperature, flow and level 


(21) PACKAGED General 
Klectric Co. Bulletin OHA-5600, 22 
Outlines methods of obtaining electric 
power equipment for quick expansion with 
a minimum of critical materials. Contain- 
ing photographs and diagrams, it stresses 
use of packaged electrical units. 


(22) HEAT TREATING AMMUN 
—Surface Combustion Corp. 


iITION 
Bulletin sC- 


153, 4 pp. Describes the fuel-fired batch 
and continuous furnaces used in the pro- 
duction of smali caliber ammunition. 
ent ulred at each 
on of a finished round 
“Sias sesevense tables of 
temperatures. ter each step. 


Mito yy wy es + ~ oe 
lory & nc. 


tantalum form the anode, 

in silver lined steel shell 
with electrolyte cathode. Table of speci- 
fications for various capacitors. 


(24) PLASTIC INSULATED CABLE— 
yan 2 & Carbon Corp. Bulletin 

16 Describes the use of Bake- 
tite Polyethylene, and Vinylite vinyl chlo- 
ride elastomeric plastics for covering of 
cables and wires us in the chemicai in- 
dustry. Both have good mechanical and 
electrical properties, and offer good chemi- 
cal inertness. 


(26) NICKEL PIPK AND TUBING—-The 
International Nickel Co., Inc. Bulletin 
T-17, 27 pp. Details on the fabrication 
and design of nickel and high nickel alloy 
pipe and tubing. Contains drawings, photo- 
graphs tables and curves on mechanical 
physical properties, ASME code requtre- 
ments, and welding procedures. 


(26) BRASS NUTS—Fischer Special Mfg. 
Co. Catalog, 16 pr Contains listing 
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of brass parts such as hex nuts, ful] and 
am nuts, machine screw nuts, 4 nuts, 
nuried nut, spark plug terminals, and 
others, Has illustrations, engineering 
drawings and complete specifications. 


(27) DIFFERENTIAL CONVERTER — 
Minneapolis- ree Regulator Co. 
Catalog 2 2281, 12 pp. A mercury-less flow 
meter for flow control and range change 
adjustment from 0-20 to 0-200 In. of water 
Operating principles covered, as well as 
construction features, applications and 
specifications. Illustrated with typical! in- 
Stallatior set ups. 


(28) AIR CYLINDERS—Rivett Lathe & 
Grinder, Inc. Catalog Section 55, 12 pp 
Completely illustrated with cutaway 
views, and engineering drawings, it covers 
the double acting, non-rotating type of 
cylinder. Specifications given on seven 
types of cylinders: the clevis, rabbet 
center-line, foot, trunnion, blind end 
flange, and rod and flange. 


(29) STEAM TRAP SELECTOR — Yar- 
nall-Waring Co. Bulletin T-1750, 18 P. 
Details on all ‘ype of traps made by t 
company with advice on what type to use 
with various processes. Complete speci- 
fications given on all sizes 

(30) INDUSTRIAL CORK PRODUCTS 
Dodge Cork Co. Bulletin, 4 pp. Describes 
characteris‘ics and uses for cork com- 
positions and natural cork Includes 
tables giving | properties of both 
types, sheet s Illustrations of vari- 
ous products 


(31) SPECIFICATION FINISHES - 
Egyptian Lacquer Mfg. Co. Booklet. Lists 
the U. S. Government specification code 
no., gives complete ingredient detail, and 
shows drying periods required between 
applications. Has almost all U. S. Gov- 
ernment specification finishes. 


(32) PRECISION BALLS — Industrial 
Tectonics Inc. Bulletin 511, 2 pp. A list- 
ing of standard and special balls avail- 
able in cemented carbides, synthetic sap- 
phire, steels, ceramics, plastics and other 
materials in sizes 1/32 in. to 4 inches. 
Tolerances as low as 0.000010 inch 


383 MOTOR CONTROLS — The Clark 
Controller Co. Catalog, 88 pp. Called the 
“Controlog”, this book is a digest of mo- 
tor controls. Well illustrated, it has es- 
sential information on a line of a-c and 
d-c motor starters, control centers, con- 
tactors, relays, and other accessories 


(34) ALUMINUM REDUCTION — Rey- 
nolds Metals Co. Booklet 4475, 16 pp. 
lilustrations and descriptions of produc- 
tion of aluminum pig by the electrolytic 
reduction process. Shows large engine- 
generator plant with 79 engines driving 
d-c generators. Also production vf carbon 
electrodes. 


(35) VIBRATING SCREENS—Link-Belt 
Co. Catalog 2377, 20 pp. Illustrated book- 
let on the model UP vibrating screens for 
high speed separation of solids from liq- 
uids. With single or multiple decks, semi 
or totally enclosed steel housings. Dimen- 
sion tables, efficiency curves, horsepower 
requirements. 


(36) MICRO PRESSURE SNUBBER - 

Chemiquip Co. Bulletin, 2 pp. Describes 
use of pressure snubber to protect gages 
from shock, and harmful! solids. Smooths 
out pressure fluctuations. Tilustrations, 
cutaway views and specifications. Avall- 
able in % and %& npt 


(82) ALLOY STEEL TUBING—Babcock 
& Wilcox Tube Co. Bulletin TDC 141, 
4 pp. Has condensed data on microstruc- 
ture, critical points, effect ef alloy ele- 
ments, forging, machining, welding, and 
thermal treatment for 14 well-known alloy 
steels used In production of tubular parts. 


(38) CONVEYOR IDLERS—Chain Belt 
Co. Bulletin 51-81, 42 pp. Dlustrations and 
information on Rex belt conveyor idlers 
and machinery. Information on the return 
belt training idler, and the steep-angle 
troughed belt idler. Specification and en 
gineering drawings 


(39) LUBRICATION IDEAS Fiske 
Brothers Refining Co. Data Book 1-51, 65 
pe. Gives complete data on the grades of 
wubriplate roduced Contains a 

plete list of the grease and liquid 

with worked penetration temperature, t 
worked N.L.G.I. no., the melting point 
color, waterproofing qualities Also has 
recommendations for lubrication for more 
than 20 industries 
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Contact aya 


IUUNN Muskegon 


FOR ALL TYPES OF BALL AND ROLLER BEARINGS: 


BAYDON Tapered Roller Bearings 16500 ‘« 18750 


with KAYDON Bronze Cages. silver ploted -for 


high speed acceleration 


Safe Way to Reduce Weight 


Look again at this thin section bearing. KAYDON 
bearings like these, designed with very thin 
section, are a boon to design engineers who 
recognize weight-reduction and greater pre- 
cision as prime problems today. 

KAYDON Thin-Section 17 apered Roller, 
Straight Roller, and Ball Bearings are help- 
ing solve such problems. All types can be 


made unusually light in weight, and permit 


much more compact machine design. 

Unique high precision techniques that 
hold to closest tolerances in bearings as large 
as 120 inches outside diameter, assure con- 
sistent accuracy in all types and sizes of 
KAYDON bearings and needle rollers. 

* * -_ 
For your precision bearing requirements, 


contact KAYDON of Muskegon. 


KAYOON Types of Standard and Special Bearings 


Spherical Roller ¢ Taper Roller © Ball Radial ¢ Ball Thrust 
© Roller Radial ¢ Roller 


Thrust ¢ Bi-Angular Bearings 
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Aur Friction Clutch and Air Brake Combination 


A new Airflex Air Friction Clutch and spring and air 
applied brake combination has been develop 1 that 


offers 
interlocking clutch-brake action, long, maint | 


enan tree itl 
and increased operator safety 
Developed for use with a lin 


presses, the 


Press-Rite 
th 


force 


ot 

both of 
therefore utilize centrifugal 
nstant disengagement of friction 


powcr 


Li 
constr 


clutch and brake 
drum type, and 


are € 


icting 
assur 
released 


surfaces when 


& Of 
released by air and its actuation opens 
from the clutch. Interlocking of 
action prevents either from being e1 


If 


lutch disengages and the 


en 

and 

release 
rake 


rit 


air 


otl tr 


or ¢ lec Tic 
spring brake 
Wear is limited to clutch and brak 


ler Is Operating air powe! 
stops 
shoe linings whicl 
ire self-compensating 
and interlocking 
a4 minimum 


and can 


Seal-packed flywheel 
lutch-brake action red 
This new clutch is designed for 
removed for 
adjustments nec< 


nys u 


be inspection easily. There 
ssary 


pr 


pping pressure permits the oj 
set clutch grip for every job, thus helping to 
to operator or damage to dies and 
jamming. The clutch is designec 
from 40 li 


Variable clutch gri 


ivoid myury 


press in the event of dies 
1 for optimun 


will 


ag. 
tactorily 


essures » to 80 Ib, and operate 


at as low as 25 lb. The 360 deg contact of fri 


operating power for a giver 
clutch-brake 

| equipment with the No. 3-30 

in the Press-Rite lin 

4 Mac , 

4 


Ww 


afrangemecnt 1 
ton 
SSES 
§ 


Univer Ds 





Lock-Pin Resists Shock 


Lok Dowels 


simplifi 


grooved 


KI 
Di 


d pr isron 
d method of establishing 


it between omponent 


gnmet ps 


levice, machine components, dies, jigs anc 
Standard Lok Dowels are made 
ground and polished. Four parall 
d along half the length of the Lok 

arefully determined amount of metal tc each side 
No chip is removed. When the Lok Dowel 
s forced into a hole, the crests of the eight flutes are 
nut the resiliency of 
that securely 


i 
of cold 
nterless 
_ 


in} TOSS 


pla ea 


Dowe 


ol the groove 
tor ed 
tl ] 


into the grooves, | 
! 


tward radial f 


icK 


po orces LOCK 


ration and 


ortion of the Lok Dowel in lace Lok 


ne to shock and vi will not slit 
vibration 


ontinuous 


and Vibration 
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NEW RES PAINT 
1 Cycopol 03 


INGREDIENT ng, with 
5S. has been de 


eloped which contains no castor oil Americat 
Prod Kk ed oO nee 


for 


military require Plaza, New Y 


finish 
used 
and baking 
turer 


i 


resin may be 


ments a fast-drying durab 


for A NEW ALI 
the Bentone type 
i No 


ammunit the 


na ng 


1s 


ip ades tron 
af 


lications e manuta laims gr 


Pp 


valuable 
Cyanami 
‘ork 


PURPOSE 


00 to No 


goo 


film 


1 Co 


properti 
Rocke 
N. Y 


4( 
20 
» moisture 

BRICANT 
produced in 


t 
These 


ricating qualiti 5 Hood 
S. Pennsylvan 


LI 
being 


Refining 
Ave 
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See your CRANE Catalog first... 
And get ali the piping data you need 


All the piping data you need means simply this: information 
about every item in your Crane Catalog is complete. When 
you check on a valve or fitting, you get a complete rundown on 
its dimensions; tabulaied pressure and temperature ratings; 
design, material, and construction details; plus a full listing of 


recommended services. 


In addition, there’s a wealth of general engineering data to 
help you solve problems that come up in designing piping sys- 
tems. And not to be overlooked—especially today—is the added 
value the name Crane gives your product. Veteran machinery 
buyers know that Crane Quality means utmost dependability — 
that Crane-equipped machines stand up better under today’s 
heavier work loads. FOR PROCESS FLUIDS 
of many kinds and for a wide 
range of fluids corrosive to 


FOR AN UNEQUALED SELECTION OF QUALITY PIPING enheteamcdtendeniediin 
MATERIALS ...LOOK TO THE BROAD CRANE LINE upon neoprene—also for 


services where abrasion is a 
destructive factor — Crane rec- 
ommends No. 1615 Neoprene- 
Lined Iron Body Diaphragm 
Valves. Sizes: 2 to 6 inches. 
See your No. 49 Crane Cata- 
log, pp. 106-7 


[BOLTS AND INSTT 
_ GASKETS, 


— a | 
FLANGED 
L FITTINGS || 


Vertical Plate Filter For Acid 
Plats Solutions by Bele 
VMana/acturme (Company 
Chicago, Il 


[FLANGES | 


General Offices 
836 S. Michigan Ave., Chicago 5, Ill. 
Branches and Wholesalers Serving 

- 4il Industrial Areas 


VALVES FITTINGS + PIPE + PLUMBING HEATING 


7 549 
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Multiple Deck JA Type Rotary Selector Switch 


A revised lin type JA Rotary Selector Switches has 
heen announced 
of contact points 
laim that the swit 
{ ility to withstand 
wide versatility n 
The switch ts water 
shaft and mounting bushing, and lesigned to withsta 
the corrosive action of tropical salt ray indexing 
mechanism has beryllium copper car nd roller arms with 
ase hardened steel roll stainless 
plate. Stationary 
lay on bronze. The 
ns with solid 
ts. Contact 


LAX 


irrangement 


pane tMick 








A new VI troni IC ls indicator has been 
lesigned for u { toolroom 1 for receiving, process 
ind final inspecti here highly accurate measurement 1s 
lesired from irfi plat ference. Measurements may 

taken from abov r below a surface without reversing 

clockwise movement of the indicator hand from the 
to the pl 1s side of zero on the scale 
with dual 1,000 
a balanced 


yaying point 


An adju 


1 Maximum adjustment of 10 of the gaging stylus. The 
nounting bracket is adjustable vertically on the column 
to any point within an 18 in. range by means of a rack 
ind pinion he extension arm can be adjusted horizontally 


} to 11 in. from 


bring the pickup head to any point 4 
1e column. It is also adjustable radially within a range 


345 deg. The pi kup he id can be rotated and locked 


< 
+} 
t 


it any point Ww natul nge of 400 degrees 





NEW SMALL BEARINGS measure serve as separator ng fers a temperature range of 
bore x in. O.D. x ay i le, and balls are standard in high-carbon to 2,000 F. Tube expansion 
I i a 
tolerances ABEC 5 1 th c: hrome |. New Hampshire Ball itted to the pilot valve, 
tures are low and unifor: u Bearings, Peterborough, N. H lles 15 ib and pressure direct 
} | 


starting or breakaway torque, ; I tron of 0.005 in.-0.006 in. moves the 


percentage falling in the range 0.000 A NEW PNEUMATIC TEMPERATURI 
in.-oz under andardized 75 grams CONTROL and high temperature safety losed. Burling Instrument Co 
1inless off has been developed wh of Vose Ave., So. Orange, N. ] 


CONTINUED ON PAGE 
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pilot valve from fully open to fully 





A. C. MAGNETIC 
STARTERS 
Line Voltage Type 


jam With Visible Contact Overload Relays 





R-B-M Size 0 and | A.C. Magnetic Starters have identical overall 
panel mounting dimensions. All parts, except stationary and movabk 


contact assemblies. are common to both sizes. 
Heater element « 


be assembled t 


Ilsco solderless lugs. suitable for #6 maximum wire size, are stand- 


inc 
ard. Screw terminals are available on special order. Magnet coil can 
be removed without disassembling starter. Stationary and movabk 


ju ving sartes . ; contacts replaceable without disconnecting wiring. Enclosed heater 
from encle r , 

signed for element, expanding U-shaped bi-metal and snap action contact me- 
mounting without iD- 


panel assembly 


chanism provide dependable, accurate motor overload protection, 


— page te oe Sinall overall size, plus identical 
Manu:'l-Automatic Re mounting dimensions for 10 and 


15 ampere 2105 pole contactors, as 

well as Size 0 and | non-reversing 

starters, make the R-B-M_ line 
cally 


protection on common ba “es ‘- ) - extremely flexible for control panel 
wired. Note inter , ’ lt 

ampere normally op ntact ie * layout. 
and i ampere t 


N.C. interlocks Address Department C-11 






































E CORP. 


ogansport, Indiana 


‘ 
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MANUAL AND MAGNETIC ELECTRIC CONTROLS FOR AUTOMOTIVE INDUSTRIAL COMMUNICATION ANB ELECTRONIC de 











ind we've had it for more than 60 years . . . a burning 
ambition to make constantly better springs 


As long-time specialists in hot or cold wound springs, our 
engineers are often instrumental in helping people like yourself 
improve product performance and reduce production costs. 
Our old customers (and we hope you will become one) have 
lear. 2d to look to No. 2 John Street as a thoroughly reliable 
and unusually prompt source of supply. 


AMERICAN-FORT PITT SPRING DIVISION 
H. K. Porter Company, Inc. 
No. 2 John Street, McKees Rocks, Pa. (Pittsburgh District) 





AMERICAN-FORT PITT 


SPRINGS | 


New Parts and Materials conunued 


Flexible Manifold 
Connection For 
Jet Engines 


To overcon 
ingly high temper 
i new stainless 

Id connect 
which 
ble element 
The stainless st 


, 1 
the fuel Oui tu 


to give mechan 
protection to the assembly. This 
llows permits leakproof assem! 
flare fittings and accommodates slizl 
salignments by providing flexi! 
the tubing connections from 
ld. Its flexibility also pern 
over-all assembly to adapt itself 
1ensional changes plese. t 


il expansion. Furnished in 


by 
1 
a 
in. tubing, it has a pressure 


1,000 psi 


t 


Self Locking Bol: 
Requires No Nuts 


establishes 
al oO msures 3 I 
or shock failures Upset slots 
the top of the head divide it into 
qual segments Upset operatior 
forms a marrow circular recess 
r the head, next to the shank. Th 
‘ | ace under tl 
itside the 1 As th 
up, the upward pressure 


iring area slightly displa 
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rPReoot 
OLE Co. 1951 


POSSIBILITIES IN 


PING 


Dever 


WELDED DESIGN 
ALWAYS IMPROVES 
PRODUCT AND 
LOWERS COST 

Welded Steel Design 


a saving of 51%. 


Fig. 1— Increases Rigidity 200% by 


redesigning this End Bearing Bracket 


to welded steel. Cost is cut from $1.52 
to 73 cents over construction shown in 


Fig 2 
Original Design 


sae 
Initial weight 
welded steel design 


Fig. 2— Original Construction res 
quired 87% more metal than present 


welded steel design 


was 3% pounds 
(Fig. 1) weighs only 2 pounds. 
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Machine Design Sheets are available to designers and engineers. Simply write on your letterhead to Dept. 3/0, 


THE LINCOLN ELECTRIC COMPANY 


CLEVELAND 1, OHIO 


1951 


NOVEMBER 
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NICHOLSON CONTROL VALVES SET 


RECORDS FOR LONG LIFE 


In a wide range of plants—steel, metal working, processing, 
etc.—many Nicholson cylinder control valves have now been in con- 
i tinuous service for over 25 years. Their 
capacity for long leak-free service is con- 
firmed by repeated installation records 
showing Nicholson valves actually be 
come tighter with use. This is because 
their non-corrosive flat discs tend to lap 
themselves on the seats. For air, gas, oil, 

steam, water. 


Above,lever 

model, '4" to 

2%", press. to 500 Ibs.; others to 
5000 Ibs. Right, foot model, '4” 
to 114", press. to 300 Ibs 


Catalog 1250 


Solenoid and motor 
types, Ye" to 214” 


‘ ;' 375 Ibs. 
W. H. NICHOLSON & CO. witceSscmne 5. Many metal combs 


Sa‘es and Engineering Offices in 53 Principal Cities notions 











THE HOLLISTON MILLS, INC. 
NORWOOD, MASS. 
NEW YORK PHILADELPHIA 
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New Parts and Materials continued 


ents on top of the head, to effect 

the diaphragm spring action (section 
X) 

Grain flow is continuous throug! 

shank and head segments for maxi 

im strength, and the shear section 

f the head is stronger than the mean 

valent area of the thread. Thi 

bolt as a result is said to be cap 

urrying a load equivalent to 


onventional bolt or cay 


Heavy Duty Access Latch 


This heavy duty, all purpose, access 
tch is a toggle type unit offering posi 
locking, flush fitting and simpli 


n operation. Each latch has two 


its; a housing and a toggle 
ly with no loosc¢ parts It is 


lesigned for flat panels, use on 
joors, radomes, and compart 


Weighing 3.5 oz, it will carry 


lb in tension and 5,000 


100 Cycle Timing Motor 
For Light Loads 


A new 400 cycle timing motor has 
} lon j for tir ; 

n developed for use as time stand 

in applications 

t loads 

Vhis new 40 


sis type syn 
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POTENTIALS 


with Bine and. Aluminum 
DIE CASTINGS 


The function and also the position of a component often 


establish a very irregular shape, like the add-on control 
here illustrated. The Madison-Kipp die casting process is 
ideal for producing these “special” shapes and offers the 
designer great flexibility without cost penalty. Please send 


all inquiries to our home office in Madison, Wisconsin. 


© Skilled ca DIE CASTING Wlechanica 


ANCIENS ATELIERS GASQUY. 31 Rue du Marais. Brus- f, e a 

sels, Belgium, sole agents for Belgium, Hollond, France, 4 © Srpenenced cx LUBRICATION Exgincering 
and Switzerland ‘ 

WM. COULTHARD & C9. Ltd. Carlisle, England, sole iE 0 Ouginators of Really 

agents for England most European countries, India, Aus- = od 

tralia, und New Zealand igh ofecd AIR TOOLS 
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New Parts and Materials ntinued 


a WISCONSIN 
(r-(Cooled ENGINES 


Offering More POWER 
ADVANTAGE, 6 to 9 hp. 


This series of single-cylinder models have all of 
the traditional Wisconsin heavy-duty features 
such as self-cleaning tupered roller bearings at 
both ends of the crankshaft, rotary-type, high tension OUTSIDE magneto 
operating as an independent unit, and maximum torque at all usable speeds. 
CONDENSED SPECIFICATIONS 
MODELS AEH AGH 








Bore 


inches 3 3'% separate component 
Stroke 


inches ‘ 4 4 types of standard timer 
Disp. cubic inches te ke 23 33.2 38.5 
H. P. and R.P.M. range - ° - - . 6.0 at 7.2 at 
1600 1600 
7.2 at 8.4 at ae al eal ’ 
2200 2200~S(o2 ee ae 
: the operational limits 
Net weight in Ibs., Standard Engine 180 180 I 
not affect timing. sin 


ny piven 
better than witli 


pecause Variatior 





engineering department 


rements. Write for 


te with you in adapting Wisconsin En 1] r har 
roll requency chal 
nome of the nearest Wisconsin distributo 


accurac i a matt 
he manufacturer 
au? WISCONSIN MOTOR CORPORA 10n I motor of t 
World's Largest Builders of 1V ’ r shielding is n 
‘ s to the effect 
brush life or v 
blem. Where 


rent supply is 400 cycl 
6 aMED IP} 
in 


a> rectil to d may De redu 
Me Hayd 

indal bis 5 

‘ AMPLIFIERS INC 

A 


Plastic Rod Has Good 
Affiliate of GENERAL CERAMICS & STEATITE CORP. Flectrical P ea 
11-54 44th DRIVE, LONG ISLAND CITY, NEW YORK . TEL. STULLWELL 6-2191 ectrica roperties 





PACKAGED SATURABLE 


PUSH-PULL TRANSFORMERS 
MAGNETIC P AND 





AMPLIFIERS REACTORS he plastic materia 


strength tf 100.000 ps 
60 ond 400 CPS = 60 and 400 CPS strenctt 70 000 p 
and higher ~ 1Wtol KW strength is 150,000 psi 

. | Impa 


VOLTAGE 
CURRENT MAGNETIC 


MODULATORS 
FR N Y — sistance ! | 
F yor DEMODULATORS strength 280 v per m 
TOROIDAL The rods at 
SPEED WINDINGS and mild alkalies a 
REGULATORS 





AMPLIFIERS AND COMPONENTS FOR 
AIRCRAFT * GUIDED MISSILES * ARMAMENT * NAVAL 
INSTALLATIONS * ATOMIC ENERGY « INDUSTRIAL 
CONTROL ¢ RADAR INSTALLATIONS ¢ TEST EQUIPMENT 


Write to Us for Engineering Proposals on Your Specialized Requirements 
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DIE CASTING 


Portion of Mt. Vefnon's Tool & Die 
Shop. Heré is every facility for 
precision work 


Dependability is Qnawod how! 


At Mount Vernon, we have completely coor- 
dinated designing, engineering and die building 
facilities wuder one roof. The activities of our mod- 
ern and extensive die shop are closely integrated 
with those of other departments, with the result 
that long-life, accurate dies—yielding clean, flaw- 
less castings—oare assured 


When considering a manufacturing procedure, 
therefore, remember not only the outstanding econ- 
omies inherent in die casting, but also 


Mount Vernon's Complete Four-Fold Service 

(1) Consultation —M.V. can help you with 
design and production problems by making recom- 
mendations based upon your specific requirements 

(2) Die Making —M.V's up-to-the-minute too! 
and die shop equipment, plus long experience 
and highly skilled personnel, assure a dependable 
source for quality dies 

(3) Castings —M.V. castings, meeting ADCI 
standards, are guaranteed “on grade” at all times 


Novemser, 195] 


(4) Machining —M.V. machining facilities can 
handle every machining operation that castings 
may require 


We shall welcome the opportunity to serve 
and assist you—as we have assisted mcny others 
—to increase your output, improve your products 
and hold down your production costs 


MT. VERNON 


DIE CASTING CORP. 
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CYCLOHM 
MOTOR 


ee 72. 


esitene: 


spat ne) eS 





ou. Cam tale a motor 


EMC and CYCLOHM Fractional H.P. Motors 


Universal and Direct Current 1/1000 to 1/2 hp 
Shaded Pole 1/2000 to 1/15 h.p. * Induction types 1/1400 to 1/4 hp. 


The DuMont Image Orthicon TV Camera shown above 

s another triumph of superior engineering skill and 
know-how that has helped contribute to the 

fine reputation of DuMont Equipment 

An important part of this unit is the Cyclohm 2500 motor 
which creates a continuous stream of cool air circulating 
throughout the camera—cooling 40 tubes en route 

DuMont engineers chose a Cyclohm motor for its ability 

to mcintain the low ambient temperature in view of the 

large heat dissipation and for quiet, dependable performance 
EMC Universal, Direct Current and Shaded Pole Motors 
and CYCLOHM Induction Motors are currently 

being used by QuMont and other leading manufacturers 

for more than 500 applications—cameras, communications 
equipment, sewing machines, vending machines, mixers, adding 
machines, portable power tools, and scores of 

defense applications. Write today for our 

new catalog. Be sure to check with Howard on your 
fractional H. P Motor Requirements 


DEPT. PE-6 » HOWARD INDUSTRIES, INC. + RACINE, WISCONSIN 
Tu 
DIVISIONS: ~'y \, ELECTRIC MOTOR CORP CYCLOHM MOTOR CORP. 
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New Parts and Materials continued 


ind most organic solvents. Salt-spray 
esistance 15 good 
Among recommended applications 
ire stand-off insulators, tension rods 
pports in chemical equipment and 
structural members in corrosive atmos 
pheres It Is also available in sheet 
id molded parts 


Miniature Resistors in 
Lug Types 


A new miniature, hermetically-seale 
esistor called the Akra-ohm type 1180 
as been designed to meet the require 
nents of JAN-R-93, characteristi 
style RB11. This resistor 


terminals, 
in. dia and 
Resistan eC Va 
3 or 0.4 megohms 
lepending on the alloy wire used 
he non-inductive winding. The resis 
tor is hermetically-sealed in St 
1 process which provides 
gainst the effects of hum 


1 salt water immersion 


with P-8501 and 


sets Also produce 


These units may 


mk roammeter 
The Model P-7280 


power output from 0-60 w 

tor testing base stations and mobile unit 

transmitters. The model P-7208-A 

neasures transmitter power outy t 
4 1 is recommended f 

as the 

Talkie” portable radiophone 

The output of the transmitter teste: 

s fed into the wattmeter load, and a 

ultable indicating device is connected 


to the jack provided. The calibration 


hart supplied S use 
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ths snep-action coupler 


good on paper— 


IT LOOKS EVEN 


BETTER IN BiTIASS 


Snap-Tite, Inc., Union City, Pa. makes this brass 
snap-action hose coupler and describes it as “being 
to hose what a zipper is to clothes.” That’s a good 
description of the fast and simple way this coupler 
snaps together to make a leakproof coupling—even 
under high pressures. For connecting the garden 
hose down through a great variety of industrial hose 
applications, this ingenious coupler is saving time 
and tempers. 


The logic behind making this coupler of brass is 
based on the properties of this useful, versatile metal 
Brass, in the form of ANAconDA Free Cutting Rods, 
is economical to fabricate by modern screw machine 
methods. At the same time, brass possesses all the 
necessary toughness and strength, needs no finishinz 
and, of course, never rusts. Brass gives a product eye- 
appeal, associates it with solid quality—yet asks no 
favors in terms of final costs. 


If your product can profit by these properties, we 
would like to send you a copy of Publication B-28 
It describes in detail the composition, forms avail- 
able and physical properties of ANaconpA Copper 
Alloys. Just write to The American Brass Company, 
Waterbury 20, Connecticut. In Canada: Anaconda 
American Brass Ltd., New Toronto, Ontario. 








SHOGK and VIBRATION NEWS 


Biakeywounrs FOR ASSURED CONTROL OF SHOCK AND VIBRATION | 


STANDARD MOU NTINGS 
SMALL PLATE-TYPE ISOLATE VIBRATION 
BARRYMOUNTS {vailable for Aircraft, 
for Mounting Light Marine, Mobile, Instrument, 
Industrial Equipment and Industrial uses. 





rd bases built to meet govern- 
Unit mountings in this series can be ’ specifications can be furnished 
furnished with load ratings as low Barry; special bases can be sup 
as one pound and up to 11 pounds. lied : 
The free height of the top of the 
unit mounting, above the central 
mounting plate, is approximately 


in sizes and load ratings to fit 
customers’ exact requirements, includ- 


ing miniaturized bases. See catalog 
23/64 inch. The symmetrical design 


502 and data sheets 605 and 606 
permits loads to be applied either 
axially or radially, or with compon- *, 


ents in both directions. t,% 
Designed primarily as vibration iso- 6.6 Te 
iators, the Series 6300 units have a = 


transmissibility of about 6 at reson- a*e 
ance, which occurs at approximately g 
15 cycles per second under rated 


load. Vibration isolation at 30 cycles Aircraft vibration isolaters designed 
or above is extremely efficient. The to meet Army, Navy, and CAA re- 
stability of the mo » te exceller . \ 
stability of the m unting is excellent, quirements are available in %4-pound 
and transient shock isolation is satis- . al p 
to 45-pound unit ratings; also m:inia- 
factory for the intended service. . ; 
T " Rp ! ture mounts to 0.1 Ib. See catalogs 
a : io oil . ‘ Biegy 
rese new arrymounts are aval 502 and 509 and bulletins 605-6. 
able in two mounting styles: Series 
6300, with two holes on 1-13/32 inch Instrument mountings are furnished 
centers, and Series 6780, with four for electronic components, tiny, frac- 
holes at the corners of a one-inch tional-HP motors, record changers, 
square, Detailed ratings, perform- dictating machines, and other light- 
ance data, and dimer sions are given weight apparatus, See catalogs 502 
on Data Sheet 618. Write for your and 504 
free copy today! 


FREE CATALOGS oOo" "So 


502 -Air-damped Barrymounts for 
r Pp arrymou ww 


aircraft service; also mounting i 2. 
bases and instrument mountings. ‘ ‘A 
509 — ALL-METL Barrymounts and 


mounting bases for unusual air- Shock mountings for mobile, railroad, 
borne applications. and shipboard service also give vibra- 
504 — Shock mounts and vibra- tion isolation at frequencies above 
tion isolators for marine, mobile, 2000 c.p.m.; useful for general sound 
and industrial uses. isolation. See catalog 504. 

607 — How to cut maintenance Indus 
costs by using Barrymounts with from fans, motor-generator sets, 
punch presses. transformers, punch presses, and 
605-606 — Méiniaturized air- other heavy industrial equipment 
damped Barrymounts for use Bulletin 607 tells how to cut main- 


trial mountings isolate vibration 





with airborne equipment. tenance costs with Barrymounts 


THE a A a & Y corp. 


730 PLEASANT ST., WATERTOWN 72, MASSACHUSETTS 
SALES REPRESENTATIVES IN 
New York Rochester Philadelphio Washington Cleveland Dayton Detroit 
Chicago Minneapolis St. Louis Seattle Los Angelzs Dallas Toronto Atlante 
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power dissipated in the load unit 


Limit Switch Has 
Good Contact 


switch has ne 
ristics ot pounce 
it remains 
motion which 
t operation is elimi 
tantaneous 
we i pol nt 


The 


spring : 
insures contact transfer 
spring pressure up to act 
ak. Overtravel has no ap 
effect on the life of the cor 
excessive deflection 
ape three cor 


pho SF ho 
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fo meet Wi : 

° Wherever piping connections must move, look to BARCO for the 

le ° ANSWER! Whatever your problem, Barco, invariably, can solve it 
BETTER, EASIER, and QUICKER with a tested and proven joint 


right out of the standard Barco line. This is because Barco builds a 


truly complete line of flexible bali, swivel, swing, and revolving 
joints—there is a size and type for every purpose! Submit your 


problem; ask for recommendations—Barco is at your service. 


FLEXIBLE BALL JOINTS REVOLVING JOINTS 


MOVES IN 
ANY 
DIRECTION 


“One joint does the work of two or more!"—becouse it moves in any Minimum roll “drag” cuts power costs—up to 50% savings! Note 
direction. Stondard the world over where low cost, leakproof movable wide spacing between bearings; inherent low torque little affected by 
joints cre needed in piping handling steam, cir, water, oil, gas, or pressure, speed, or temperature. Ports easily accessible. Light running 
chemicals. Mony models available. Up to 40°” side flexibility plus action minimizes wear, permits tree-floating installation. No adjusting 
360° swivel action. Also used to facilitate quick connection of piping, necessary—iong, leakproof service. Ratings to 250 psi (steam); 
overcome misclignment. Pressures to 6,000 psi; temperatures to 450 F. Single flow or syphon styles. Sizes 2 to 3°. Wide choice of 


1,000° F. 15 different sizes, 4" to 12”. Bulletin 215 models; speeds to os high as 2,500 RPM. Bulletin 300 


ROTARY SWIVEL JOINTS -. SWING JOINTS 


GASKET EASILY 
RENEWABLE 


ss 

ROTARY ecnmmnrmnse nts Sirs 
fPmme 

i = 


wT) 


FEXIBILITY 


Exclusive ongulor motion prevents binding—only Barco offers this Here is a simple, low cost, precision-built swing joint that is ideal for 
importont odvontage! Widely used for making compact, low torque mony opplications: oi! loading and unloading lines, hose reels 
swivel connections to reciprocating or rotating parts on platen water connections. “O” ring gives leakproof seal. Full bearing 
presses, tire molds, oil burners. Easy to position piping accurately—no surface, swiveling 360° in one plane only, supports normal piping 
sogging, hopping lines. Leckproof, sofe—pressure or vacuum. Ratings Built for hydroulic 
as high os 600°F., 3,000 psi (hydraulic). Sizes, %” to 2"; angle or 


stroight. Bulletin 265 


pressures to 500 ps temperatures 40” to 


225°F. Mole or female pipe thread connections ongle or straight 


3 


Sizes, %” to 12". Ask for litero'ure 


Sead for , Worlduide 


Sates and Sewice 


For de*ailed information on Barco : ~ 
Joir write for latest literature : 
Bulletin 215 : “Barco Ball Joints.” . 


Bulletin 265 r Swivel Joints.’ 


Rasesen 290: “Rene Revere MANUFACTURING CO. 


Bullet n: “Barco Swing int 1827M Winnemac Ave., Chicago 40, Iilinois 
In Canada: The Holden Co., itd 


The Only Truly Complete Line of Flexible Ball, Swivel, Swing and Revolving Joints 


FREE ENTERPRISE—THE CORNERSTONE OF AMERICAN PROSPERITY 
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F separate 


and distinct laboratories 
control AV the variables 


on ‘ 
' + 
Trostel 


This unus 

is possible because Trostel 
performs all of the basic 
pre-producti rations it 
both le 


more of them 


ather 


ot} n 


er manula 


invite 


IMPREGNATIONS LABORATORY { claining 


& SONS 


ALBERT TROSTEL 
General Offices and Packings 
Los Angeles ¢ 


Division - 


Sales Offices: Houston ¢ Worcester. Mass 


SYNTHETIC 
RUBBER 
Olt SEALS 


M 


San Francisco © Seatt int 
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to a large, threaded, 
rass rivet with 


riveted special 


locking-type | 
ing reduction electrical 
The contact arrangement is single pole 
louble throw, spring return; and will 
handle up to 20 amp, 125 v a-c, 


a result 


in resistance 


non 


nductive The du.op is enclosed in 
phenolic molded 
the 


nsions as 


housing 
mounting 


a ¢ ompac t 


which has same 1 in 


lim snap-action swit hes 


plus other mounting provisions 


Equally-spaced and rugged terminals 


reduce wiring problems 


Stacked Retaining Rings 
Eliminate Waste Motions 


stacked 


been 


A new of 
ining rings have 
ite th 


selecting, untangling and apply 


typ open ype 


lesigned to 
1 waste motions associated 
with 
unstacked 


ing 


rings 
Offered with these stacked 


yoNsing 


rings 1s 
and ap 
id 


Sal 


a onec-at-a 


| lication method 
t 


time dis; 
which is to cut 
the rings dispensing 

banish all 
ings through handling 


A Spe 
] 


ise holds the r 


pplication time, and 


retaining rings, are 


ipplied with one hand 


h one continuous motion using 
it1on tool 


ring ivailable 





The oy 


tron 


taining rings themselves en 


rings are mad 


ality spring steel and provide 


circular shafts 


Radially applied and easily 


1oulders on grooved 


COMPANY 
waukee | snapped 
0 position, these rings seplace cotter 
fastened collars, machined 


and 


screw 
ders, assemblies 


nut washer 


devices usually 


and 


other fastening 


ring machining assembling 
The retaining rings are designed to 
support heavy thrust loads and to with 
stand vibrations without displacement 


A pa offers t rdde 1 


* LEATHER 
Ou SEALS 
: he 


f 
icature 


ented 
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Wil hen 
LONG, HARD 


you underline 
SERVICE 














| nis tS al tath msider using 


the molding pri 


‘ 


lastics for applications you mav have of manufacture 


thought of as being too tough for these Economies mea 


materials duction, in elim 


If the products or components you assembly, and fir 


make must withstand the destructive 
effect ot 
vrease, oil, acids, alkalies, or electrical 
li fit 


lcs 
l he se ¢ har 


impact, tortion, heat, cold, won without sac 


current, Durez pheno should molder regularly 


profitably into your plans 


outstanding ing background 


and kr 


your problems. 


acteristics are available in 


degree among the more than 300 facilities, 


Durez molding 


We have developed phenolic 


pounds that extend the 


compounds 


com- 


economies of — staff is at your s 


PHENOLIC PLASTICS THAT FIT T 
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in reduced reyes 


It will pay you to talk with a « 


tion and technic 


| 
| 
| 
| 
| 
| 
I 
| 
| 
| 


cess Into 


tor 


man 


rugged service 


surable in faster pro- 


yf 


ination of machining, 


ishing operations, and 


tion rates, are being 


rihicing performance 
ustom MOLDING COMPOUNDS 


xefore product pians 
before produc Man INDUSTRIAL RESINS 


“ “~ 
become = set.”” He will bring engineer- 


» Modern production 


1owledge of plastics to 

Our monthly ** Durex Plastics News” 

keep you informed on industry's uses of 
Durex. Write, on office letterhead, to 
Durez Plast & Chemicals, Inc., 2011 
Waick Road, North Tonawanda, N. Y. 


For further informa- 


our field 


al assistance . 


al 
r 


ervice 


HE JOB 





Fast, Efficient, Low-Cost | 


WHITEPRINTERS 


for Plant, Lab, Office 





SPEE-DEE 


Saves up to 80% of Commercial 
Blue Print Costs! 


@ Quick! ake accurate black-on-white 


or blue w hite ints up to 24” x 4 
wriginals, at less than 
Just plug into 115 volt ac 


line. Makes photo-copies too. Uses diazo 


from translucent 


2c per sq. ft 


(moist or ammonia dry) process. $155.8i 
includes iniual supply of paper and de 
veloping powder. Printer only, $149.81 
Shipping weight, 85 Ibs. Smaller models 
from $55.12. Order the Spee-Dee on 10 
days free trial or write for full facts. 


MODEL "'D’’ VERSA-LINER 
Volume Production—Prints when Needed 


@ Fconomically prints aad develops 
black line and colored line white-prints 
Uses dry ammonia-fume diazo method 
Plugs into standard 115 V 60 cycle ax 
line, using 19 amps. Easy to 


operate 


install and 
Handles cut sheets or roll stock 
wide in any length. Variable 
5 tt. per min. New light 
w replacement cost. Easy to 
clean. Minimum maintenance Con 
plete, $1295. Moist diazo-ty pe model at 
$1095. Get full facts now. 


PECK & HARVEY 


5745 N. WESTERN AVE., CHICAGO 45 
Manufacturers of Whiteprint, Blueprint 


ond Photocopy Equipment 
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Gel-Time Meter Measures 
Point of Viscosity 


reases it reates an 
g on the spindle which 


the fluid At t 
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SEE HOW 
GAST 


explosion-proof 
ROTARY 

R MOTORS 

helped solve 

this problem! 


PROBLEM: Specify a motor to drive 
liquid pump at variable speeds, for 
Bede Circulating Paint Heater. (A unit 
for faster, more uniform application of 
hot finish.) 

SOLUTION: A Gast Rotary Air Motor, 
running below 500 r.p.m., drives pump 
at 150 r.p.m. Uses less than 30 p.s.i. 
air pressure. 

RESULT: Power that’s economical, de- 
pendable, safe. With explosion-proof 
Gast Motor, entire unit was approved 
by Underwriters’ Laboratories. 

Your problem may be entirely dif- 
ferent — yet the unique advantages of 
Gast Rotaries may offer just what your 
product requires. In sizes from 1/20 to 
3 h.p., Gast Air Motors are amazingly 
compact and light in weight. And over- 
loads can’t burn them out! 

Write Gast, describing your original 
equipment application. We'll serd full 
details. “Air may be your Answer! 


Gast Application ideas 
Booklet—showing 26 de 
sign problems solved — 
sent upon request 


see our 
CATALOG 
' 


Swret s fue 
+ ree) ervecenes 


Original Equipment Manufacturers for 
Over 25 Yeors 


CAST Spam 


AIR MOTORS - COMPRESSORS - VACUUM PUMPS 


a mcn 


GAST MANUFACTURING CORP. 139 Hinkley St. Benton Horber, Mich 
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STALWART-developed rubber compounds are available in 
mass produced parts to meet your applicational require- 
ments. These parts retain their physical, chemical and dielectric 
properties regardless of the effects of extreme temperatures 


oil and gasoline, chemical action, abrasion and weather 


STALWART rubber compounds are supplied in precision melded 


extruded, die-cut and lathe-cut shapes for application in aircraft, auto 


mobiles, trucks, marine equipment, railroad rolling stock, processing 


equipment, electrical assemblies, and other equipment. In addition, these 


parts can have varying degrees of hardness, tensile strength, and 


elongation to meet individual, $.A.E. or A.S.T.M. specifications 


Write today for the new 16-page illustrated multicolored catalog 


Number 51SR-1 for additional details 


11166 Northfield Road Bedford, Ohio 
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Designed to meet 
U.S. Government 
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Loses i Swi I 
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le cal licator 


requirements of ti 
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system de signed to 
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HERMETICALLY SEALED TiMmIng 
| relays 
CIRCUIT RECLOSING 
RELAY 














type HRR 














npoct sturdily constructed . 
‘ + reliable in operation , the Cramer D-c Armature Winding- 
T R o ; r . — 
The ' ! ee eee Insulation Tester 
r € ta ding } oe 3s protective de 
f y tested 4e for eléctr equipment which 
automatically stores the eq p 
me d t4 e e following a minor 
4 fault, yet protects the equipment 
‘ sgainst damage should the fault 
ey persist; (2):As a supervisory contre 
- f the automatic. starting of en 
jine,’ the Type HRR Relay applies 
de as pecif ranking periods at spaced” 
Ind aS st the ontr 
Vibrit g prescribed time 
; 
at 32 60-times 
- malitude MINIATURE : 


] r 
liOscope 


t 


type HT! RELAY 


xt Constructed: from standard Cramer 
time-tested components in a com 
pact form, the Type HT! Miniature 
ZI dity Time Delay Relay is primarily de 
signed for use in electronic circuits 
| F or in any application where it is 
desired to provide a fixed time de 
Altitude lay between the closing of a control 
rcuit and the subsequent closing 


or opening of a secondary circuit 








Type HT! Relays are available 





F . { + nm moximum time ranges frem 3 
seconds to 30 minutes, 


For complete information, write for Bulletin. No. 4000A 


THE R. W..CRAMER CQ, Inc. * 


to the commutator of the 





BOX 7, CENTERBROOK, CONN ing tested 


Builders of depe ndable liming devices for nfore than years 


ME DELAY RELAYS «+ RESET TIMERS. « YCLE TIMERS 





od 
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rma 
four mu 


Insulat iults are ind 


Su cate 
y a change in wave shape or ampli 


tude or both proper shape and ampl 


heart of the new device, the 
generator onsists of O.S mi 
r which is charged in one halt 
n the next half 

is ad 

ip to a 

takes 
ignitron recti 


This sys 


rve, a stand 
} 
Oscilloscop 
table by 
ge-wave pl 
iny wee 
volt 


The oscilloscope tul pro 
ted by a quarter-inch safety glass 

window which is hinged so that meas 

rements may be made directly on the 
c tace 


Phe 


Snap Action Switches for 
Automatic Equipment 

These new Snap-Action switches 
mploy the over-center coil spring co 
struction which permits a wide range 
of actuating pressures by specifying a 
+} 


spring element of the proper hara 


ristics for any job. The switches ar 

nounted on Bakelit« panels ; brack« 

id actuator materials are brass; blades 

phosphor bronze and contacts are 

yf fine silver. The new 2,000 stand 

odel has a release force of 5.5 

lires an operating force 

The new 2001 standard 

release force of 2.7 oz 

quires an operating force of 4 

oz. Both of these models are Under 

writers’ Laboratories inspected. They 

ratings of 6 amps, 125 Vv 

amps, 250 v a~ 

tions of these models 
offering variations 

t size and materials spring pres 

s, actuator shapes, mounting holes 

ind multiple mountings on a single 

1. Actuators of the standard 


im-following These 
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AN.6227 and AN 6230 Hydraulic 


5427 and 5430 High-Quality Industrial 


AF-934 Fuel Resistant 


- ‘AMS 7270 Fuel Service - RINGS 


AMS 7274 Oil Service -RINGS 


AN 6290 Fitting Gasket RINGS 


Special Service - RINGS 


..and ONLY Parker has: 


emost complete mold-making facilities 
emost thorough compound formulations 
emost extensive research facilities 


e strictest quality-control processes 
° ‘ 
emost exacting inspection and handling 


Popularly uséd O-Rings stocked by-authorized distributors in 
principal cities. Special SefVice O-Rings of tested and approved 
compounds supplied on order. Write now for new Parker Catalog 
No. 5100 which includes complete basic data on O-Ring sealing. ¢ 


THE PARKER APPLIANCE COMPANY 
17325 EUCLID AVENUE, CLEVELAND 12, OHIO 


Plants in Cleveland Los Angeles Eaton, Ohio Berea, Ky 


The PARKER Appliance Company, 
17325 Euclid Avenve 
Cleveland 12, Ohio 
Please send me my free copy of new O-Ring 
Catalog No. 5100 
Nome 
TUBE FITTINGS Compony 
Vv Al VES: O-RINGS Address 


City 


1951 











for the Lilliput Limited 


IANS hol i 


when 


Product of 
Jefferson Electric Co 
Bellwood, IIlinois 


Pi. to the incorporation of 
circuit breakers in transformers, overloading and short circuiting of 
miniature electric train systems were the causes of many fires. This 
new Jefferson Toy Transformer provides complete protection for 
transformer, train and equipment. When all's well, the green light 
burns-—but when an overload or short occurs, the red light flashes 
on and the entire circuit is broken before damage can be done. 
When the trouble is corrected, pressing the re-set button re-estab- 
lishes the circuit. 

The exaggerated perspective drawing shows the Chace 
Thermostatic Bimetal slotted into a “hairpin” element “A”. It will 
carry the normal current without response but when an overload 
occurs, resistance to the increased current causes the bimetal to 
heat up; the high responsive side being down, the bimetal bends 
upward, opening the main contacts “B” and closing the red light 
contacts "C". The coil spring “D" locks the contact in an open 
position as the bimetal cools and resumes position. When the 
trouble is corrected, the re-set is pushed down, the red light circuit 
is broken and the coil spring “D" holds the main circuit contacts 
together for the continued operation. 

Jefferson Electric fabricates this element from Chace #2600 
strip. The 29 types are also available in random coils or in elements 
fabricated and assembled to customer specifications. Ask for our 
64-page reference on thermostatic bimetal element design, then 
consult the Chace Applications Engineers before you proceed with 
development of your own temperature responsive device. 


W. M. CHACE CO. 
Therumostarlic B metal 


1607 BEARD AVE.) DETROIT 9, MICH 
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Reclosing Relay 
Automatically Tests 
Continuity 

The Type HRR 


procectis 


device 


the contil 


4 
ontrol is re 
g condition 
rsist, tl 
lly lo ks ( 
cuit until the fa 
red manually 
ersatile in o craton 
ombined with vario 
levices can test 
of normal or abnormal 
tions of voltage frequet 
pressures, speed, weight 
others 


lypical uses include 
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YOU NEED THE PROTECTION OF 


WIREBUUND BOXES and GRATES 


Losses due to container failure have no 
place in an industrial economy facing 
material allocations and shortages. That's 
why you should investigate Wirebounds 

which combine the strength of steel 
with thinner wood to bring you better 
product protection at lower cost. Three 
hundred graduate engineers of the Wire- 


bound Institute have been technically 
trained to design tailor-made Wirebound 
which assure damage-free product de 
livery. The value of this container engi 
neering is clearly demonstrated in the 
following case histories. We will be glad 
to show you how these benefits apply 
to your product. Use the coupon below 


YOU CAN CUT DAMAGE CLAIMS LIKE THiS: 


y reports damage claim 


compen 
have become negligible 


Flexible power sow moker 


from 620 
cut crcting time 
ond hendies units four 
domoge dve to contoiner foilure hes 
been spiete’y eliminated 


choose your course Of action... 


Send me general informa- 
tion complete descrip- 
tive book titled “What to 
Expect from Wirebounds.” 


Send me specific intorma Give me direct act 

tion tear sheets of case . send an institute tramuned 

histories of packing prod sales engineer to show the 

ucts similar to mine advantages of Wirebound 
packing for my own product 








FIRM 





STREET AND NUMBER 








OUR PRODUCT IS 








1T WEIGHS 


mail mow fo WIREBOUND BOX MANUFACTURERS ASSOC 
Room 1152—327 South LaSalle Street, Chicago 4, lilinois 
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device used onjunction with an 
overload relay for radio and radar 
transmitters; a time limit device used 
in conjunction with a voltage relay or 
centrifugal switch for the automatic 
Starting of engine generators; as a pro 
tective device used in conjunction with 
in overload relay for transmission or 
ommunication lines 


Pressure Sensitive 
Writing Tape 


A new pressure sensitive tape re 
quires no moistcning will adhere to 
metal, wood, glass, plastics and any 
clean surface. It may be transferred 
from one surface to another without 
destroying its adhesive qualities 

Made of two layers of acetate with 
a white waxy substance sandwiched in 
between, it is the pressure of the writ 
ing instrument rather than the lead 
that makes the impression on the tape 
It cannot be erased smudged, or rub 
bed out, and in additien is water proof, 
oil proof, tamper proof, and acid 
resistant 


1 GOT TAKEN : Available in black, blue, red, or 


green in 8 mm, § in., 3 in., 1 in. 14 


FOR A R 1 i} 3 in. widths, in 400 in, and 800 in. rolls 
: ] 
4 i 


Tape will adhere and retain legibility 


from i0F to 1601 


La 


and liked it! 


Low Pressure Relief Valve 

This Ward Leonard Vitrohm bracket terminal resistor Has Accurate Control 
was installed in the fluorescent lighting system of the new 
subway cars for three important reasons. A new type A-120 relief valve is 

First, it could withstand the wear and tear of constant now used that features positive, con 
vibration and shock of starts and stops. trol on 2 p.s.i. air pressure and 

Secondly, it could be installed faster and easier in very 
limited space. 

In the third place, although these resistors last indefinite- 
ly, they must be readily replaceable in case of accidental 
damage. alve has been engineered for uses in 

These subway cars run on 600 volt D. C. The builder pro- volving fine control operation. Th 
vided pre-wired terminal studs. By using a bracket terminal init withstands government salt spray 
resistor it was possible to combine mounting and electrical tests as well as aging and dirt accumu 
connection in one simple, fast installation. lation tests. In addition, A-120 has 

That's Ward Leonard “result-engineering”—problen s check valve 
turned into perfect performance by ee proper selection or 
adaption of electric controls. Write for Vitrohm Resistor 
Catalog, Ward Leonard Electric Co., 63 South Street, Mount 
Vernon, N. Y. Offices in principal cities of U. S. and Canada. 





large volume exhaust at 3 p.s.. Orig 
inally developed for use on inflatabl 
er boats, the new low-pressure 


characteristics because it 
permits only a one-way flow 
Recommended for applications in 
which accurate pressure control of air 
gases is vital, A-120 valve is only 
14 in. high and 7-3 in. in over-all 
diameter. The working parts are 
RD LEONARD mounted in a flexible rubber base and 
WA : are fully protected by a steel cap and 
rubber shield Components are fabri 
ELECTRIC COMPANY cated from stainless steel and natural 
R E aps Conctiol Since lO02 ol — resistant neoprene rubber 
RESISTORS - RHEOSTATS « RELAY " il This new relief valve can be attached 
to either flexible or rigid surfaces. At 
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tachment to flexible surfaces is accom 
plished by cementing valve base to the 
unit st will control. For mechanical 
mounting, the valve is supplied with 
bolt Aoles in the base to customers 
specifications 

One of a line of special purpose 
valves, type A-120 has been developed 
for a compact, precision, low-pressure 
relief valve 


Oiled Air For 
Pneumatic Tools 


A new size lubricator with 3 pint 
oil capacity, for lubricating pneumatic 
tools, when placed in the air line, sup 
plies a flow of “oiled air” to the 
working parts of the tool. An adjust 
able feeder enables t 
adjust the oil flow to | 
the job. Oil may be added under line 
pressure and a } ressure proo! window 
enables the operator to tell at ail times 
exactly how much oil is in the lubrica 
tor 

Because it is made of a light-weight 
alloy, the lubricator causes no percep 
tible drag on the air line and its 
shape allows it to be pulled around 
corners without catching. The manu 
facturer reports that the lubricators 
have been used in mines, quarries, air 
craft plants shipyar 1s and on constr 
tion jobs 

The new model i 
in width and height, ar 
Other sizes of lul 
i4 in. to 10 in 

1 


from 3 to a full pint 


Bolt Fastener Is Self 
Locking 


Installation of a new self locking 


sleeve bolt fastener is a one man op 
eration. The sleeve is first inserted 
nto the hole to the depth required 
The bolt is then driven thru the sleev 
spreading the S prongs formed by the 
slots at the end of the sleeve. The 
xpanded prongs are thus imbedded 
into the material or flared on the out 
side wf the hole and hold the sleev« 
fastener in place. The bolt head is 
said to automatically countersink it 
self into a wood surface 

Ths fastener is made in sizes from 
} in. to 1 in. diameter; lengths from 
1 in. up, and with hex, square, round 
flat or slotted heads 
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HOW TO REDUCE 
YOUR MOTOR CONTROL PROBLEM 
TO ONE QUESTION— WHERE? 


“Building-block’’ units permit grouping 
all motor controls at one point 


You control ai] the motors in an entire area, floor 
or building—when you centralize the controls with 
Ward Leonard MULTITROL*. 

Prefabricated MULTITROL units (each a complete con- 
trol for one motor) fit into standard framework in any 
arrangement to suit the space. Units can be added, sub- 
tracted, interchanged, o1 relocated. 

Some oi the problems MULTITROL solves include: Struc- 
poser nay = —none needed, MULTITROL units are free- 
standing. Obstructions—no difficult cable or pipe forming, 
no chopping out walls. Appearance—no haphazard box 
mounting. Safety—completely deadfront construction. 

Investigate MULTITROL. Wide choice of starter types, 
combined with externally-operated thermal circuit break- 
ers. Write for Bulletin 4410. WARD LEONARD ELECTRIC 
co., 63 South Street, Mount Vernon, N.Y. Offices in prin- 
cipal cities of U. S. and Canada. 


*Also available for D-C 


WARD LEONARD 
ELECTRIC COMPANY 
BR cl E ry ntored Contiols Since 1892 


1951 





BETTER PRESSURE CONTROL 


for high pressure oil-hydraulic systems 
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DENISON 


snack annie Relief, Sequence and 


Unloading Valves for circuits up to 5000 psi 


You get faster action with Denison Pressure Control Valves 
because their balanced design reduces the differential between 
opening and closing pressures. Complete hydraulic balance 
permits closer pressure control and reduces over-pressure and 
pressure-drop conditions. Extremely close fit of all inner seal- 
ing surfaces also increases efficiency in these valves. Leakage 
approaches zero 

The rugged, compact construction of Denison HydrOILic 
Valves saves space and simplifies circuit design. Avail- 
able either with threaded bodies or for subplate mounting, they 
offer widest latitude for positioning in the hydraulic system. 
Control caps can be rotated to place adjustment knobs in most 
convenient position. Remote control is easily provided for the 
pressure unloading adjustment. 

[hese and other Denison features are the result of more than 
a quarter-century of experience by specialists in oil hydraulic 
equipment. Users in every field report that Denison HydrOILic 
Valves quickly prove their advantages in actual circuit per- 
formance. Write for full details. 


The DENISON Engineering Co., 1157 dublin Rd., Columbus 16, 
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SHOCK TROUBLES ENDED 


in oil-hydraulic circuits of 5000 psi 


At 
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DENISON 
75 40)|\eere 


Surge Damping Valves 
PREVENT destructive pressure shock 


The harsh vibrations and shock impulses set up in hydraulic 
circuits by sudden starts, reversals,or pressure surges in the oii 
flow, are prevented at their source (not merely absorbed) by 


the Denison Surge-Damping Valve. 


These small, compact valves are rugged, se!f-contained units, 
designed with no moving oil seals. They require no main- 
tenance or adjustments. Easily installed in any hydraulic 
circuit, they adjust automatically to any working pressure up to 
5000 psi, and do not interfere with any of the circuit's regular 


functions. 


Denison Surge-Damping Valves are available in both industrial 
and aircraft models. Two industrial sizes, with either !/," or 1 
internal pipe threads on each end, are recommended for circuit 
pressures to 5000 psi. The smaller aircraft model, with external 
tube thread connections, is made in four sizes—!(,", 4", 1/2” 
and 5"—and is recommended for systems to 3000 psi. 

Write today for complete information on Denison Surge- 
Damping Valves. 


The DENISON Engineering Co., 1157 Dublin Rd., Columbus 16, Ohio 
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Nem MEETINGS 
To Meet Your November 1-2 


SOCIETY FOR THE ADVANCEMENT 
OF MANAGEMENT—Annual Confer 


Exacting Requirements ence, Hotel Statler, New York, N. ¥ 


November 5-7 





NATIONAL ACADEMY OF SCIENCI 
General Purpose Seal -A itumn Meeting, Yale Univer 
she ; New Haven, Conn 
. most widely used end-face 


“eg? ; : November 5-8 
seal in industry ... ideal for ' 


centrifugal, rotary and jet AMERICAN PETROLEUM INSTITUTI 


pumps, gear reducers and | ; i ; 31st Annual Meeting, Stevens Ho 
many other rotary shaft appli- . and Palmer House, Chicago, III 
cations ... offers long life, a) 
November 9 

stallation. Two types availa- ' , AMERICAN SociETY OF Bopy EN« 
ble, No. 1 and 2, for varying N&ERS-—Sixth Annual Technical Co 
equipment space conditions, : ntion, Rackham Memorial B 


letroit, Mich 


complete flexibility, easy in- 


November 8-9 


AMERICAN MANAGEMEN’® Asso 
rioN—Production Divisio Cont 


Low Cost, High Quality 
“Pressed-in” Seal... 


... the answer to small shaft ; nce, Palmer House, Chicago, | 
sealing applications involving 
high speeds and vibration. 
Millions of these Type 6A ’ j NATIONAL CONFERENCI 

Seals are mass-produced for DUSTRIAL HypRAULICS—Seven 


November 8-‘ 


automotive water pumps, mak- . \ . nual Conference, Shermar 
ing them available at a rela- , ro 4 cago, Ill 
tively low cost in stock sizes. : : : 
: , November 19-20 
Each of these easy-to-install 
seals will fit several shaft sizes \ : NATIONAL METAI 

o : > | 3 
since they are “pressed-in” and CIATION—52nd Annual Cony 
do not touch the shaft. Palmer House, Chicago, Ill 


November 25-30 


AMERICAN SOCIETY OF MECHAN 


High Temperature ICAL ENGINEERS—Annual Meeting 


Anti-Corrosive Seal... Chalfonte-Haddon Hall, Atlantic City 
N. J 





... This Type 9 Seal performs 
effectively at temperatures up - November 26-December 1 
to 485° F. It incorporates a 
Teflon flexible member which 
is unaffected by all known 
corrosive agents. 


CHEMICAL EXPOSITION—23rd_ Ex 
position of Chemical Industries, Grand 
Central Palace, New York, N. ¥ 
November 28-30 

* * * 

SOCIETY FOR EXPERIMENTAL STRES 

All seals in the “John Crane” ; ANALYsis—Annual Meeting and Ex 
line are end-face in design hibitior Bellevue-Stratford H 
++. nothing touches the shoft Philadelphia, Penna 
which can score it. No matter what your mechanical seal- 
ing problem is, there's a “‘Jchn Crane” seal designed to ex- 
actly ‘fill the bill’’. Our trained field engineers are ready - I SCIENTIFIC APPARATUS MAKERS 
to work with you in selecting the best seal for your needs. ASSOCIATION. — Midyear Meeting, Lal 
= I oratory Apparatus: Optical, Nautical 
Aeronautical, and Military Instrument 
Sections, Hotel New Yorker, New 
York City 


November 28-30 


Write for entirely new catalog on “John Crane” Mechanical 
Seals. it’s just off the press! 
Dept. PE-11, 1845 Cuyler Avenue, Chicago 13, Illinois. 


PACKINGS AND MECHANICAL SEALS December 4-5 
CRANE PACKING COMPANY TRANSPORT AIRCRAFT—Hydr 
- wy * 9g - \ essory ind system Cont 
ni. xh ge Hotel Sheraton, Detroit, M 
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PRECISION, 





PLUS 


Precision in die castings is easily 
measured. Not so easy to calculate is the 
extra care that goes into castings produced 
by ADVANCE PRESSURE CASTINGS. 


From blueprint stage on, expert 
engineers, skilled metallurgists and 
careful craftsmen take full edvantage of 
their know-how, our custom tooling and 
complete-under-one-roof production 
facilities to give you a product superior 
in every respect. 


By being far more demanding than our 
customers, we have been cble to maintain 
the quality that has built a small 

shop into one cf the largest and best 
equipped plants in the East. 


We will gladly discuss any casting problem 
you may have, without obligation. 


— eS 























SALES OFFICES: 
718 Ellicott Square Building 15324 Mack Avenue 
Buffalo 3, New York Detroit 24, Michigan 


2406 South Seventh Bivd. 215 Sixth Street S. E. 
St. Lovis 4, Missouri Minneapolis 14, Minnesota 


ADVANCE PRESSURE CASTINGS incorporated 


46 N. 15th St., Brooklyn J1,N. Y. 





THINK OF 


FOR THE 
FINEST IN 


STAINLESS 
_ STEEL 
FASTENERS 


FOR QUALITY 
AND DELIVERY 








ALLMETAL, Special- 
iste in Stainless, 
Produce Stainless 
Products Exclusively 


pmplete focitities v 


Write tor 
Catalog F 











CTURERS SINCE 


~ 


1929 


} 
; 


SCREW PRODUCTS COMFANY, INC. | 
33 GREENE STREET NEW YORK 13, N. Y. 


+ + + H 


STEEL MERCURY TIMERS 


See Telephone D 8 


Distributor or 


Durekool, Inc. Elkhart Send for Bulletin 800 
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Reducing Residual Stresses 


Foreign abstract of “Mechanical Methods 
f Reducing Residual Stress” from The 
Engineer, June 1951 
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FIG. 1—Influence of the amount of cold 
drawing (0.4 to 8.0 percent reduction of 
area) the distribution of residual 
stress a cold-drawn 50 mm diameter 
bar of a thirty-three ton steel 
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of a con pression stress induced 


small reduction of diameter in a sub- where HARB RUBBER is right 
“" . 

cold working operation. In , use it! 

‘ test the bars went through an 

additional drawing operation; in the 

laboratory short lengths were pressed 

} 

through a die. The effect is shown in 

The maximum residual longi- 


ensile stress of 34 tons per EVERY GLASS 


' 
I 
in the bar cold drawn trom 
to 48 mm diameter was re OF WATER 
LOMGITYDINAL TANGENTIAL 


A 
‘ me 





vw kg/mm? 


Centre Surface wr = . AB 
Position in Cross Section - em? . ‘ 
@ The little water meter in your cellar puts hard 
FIG. 2—Residual stress in 0 steel ber rubber to the most exacting test a material can get. The 
(carbon 0.19, manganese 0.93, copper 0.68 : : 
and chromium 0.43 percent) cold drawn disc piston, for example: It spends 10 —even 20 — years 
from 54 mm to 48 mm diameter (A), under water, and oscillates through a dozen cycles for 
and the effect of pressing through a die avery glass of water. Machined as precise as 0.0005", it 
to (B) 47.8 mm and (C) 47.75 mm diam- raust neither warp, swell, nor wear, or the meter’s accuracy 
eter. Hinal residual stress is 7.5 tsi 
would be lost. 
Some discs are blanked from Ace Hard Rubber sheet; 
« saree diane io 4a S ons others start as moldings with metal cores. Moisture absorp- 
and to 7.5 tons per sq inch by a further tion is as low as 0.04%, tensile strength as high as 10,000 
drawing to 47.75 mm diameter. The psi. Special high-temperature compounds safely handle 
ict I n hot water. 


duced to 10 or 12 tons per 


awing operat n i mewhat ~ There are Ace Hard Rubber compounds that are ideal 
critica, and must be caretully ; for many of yout mechanical and electrical parts too. 


trol re t Netter . 
trollec. A reduction in diameter of Always consult your Ace Handbook when selecting ma- 
the original cold drawn bar from 48 


terials — rubber or plastics — for today’s production and 
temorrow’s plans. 


mm te 4 mm, though causing a re 
distribution of the stresses, was less ef 
fectiv in eliminating fongitudinal 
tensile stress (Fig. 3). The two stages 80-page Ace Handbook 
ot coid drawing can be combined into Free to Design Engineers 


one operation, and the bar drawn } 
through two dies arranged in series 
with a sufficient distance between them 
for tae bar to be lubricated before it Meter bearings 


enters the second drawing stage. In a cut from tubes 

) = /_ | . + Fo HINTS FOR 

0.18 percent carbon steel, cold drawn 
+} 


from. 50 mm to 48 mm diameter, the PRODUCTION-MINDED 


residaal surface tensile stresses were Z Sean cite 
27 te p ongitudinal and 
“_ © aa in. longitudinal ENGINEERS punched from sheet 
NGITUDIN ANGENTIA RADIA Meter turbine wheel, 
: me) ee a ae o molded and machined 


mavens = American Hard Rubber Company 





Disc idadA 


over metal core 





Stress in 4g/mm*® 





FIG. 3—Effect on the internal stress dis 
tribution shown in Fig. 2 (A) of pressing . 
a 5@ mm bar through a die to 47.7 mn oo & 93 WORTH STREET + MEW YORK 13, &. Y. 


diameter; reduction area 1.2 percent 
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FIG. 4—Residual stress in a 27 
mum), 0.19 percent carbon steel bar cold 
drawn from 72 mm to 70 mm diameter 
and ground to 69 mm diameter (A); then 
given a further reduction in diameter of 
0.01 mm (B), 0.02 mm (C), and 0.026 
mm (1D) by press polishing 


ton (mini 


means Offers economi 
treatment methods 
that, taking the cost 
drawing as 100, the cost 
on including heat-treatment 
cost including intermed 
heat-treatments (which, in any case 
not effective in finally eliminating resi 
jual stress) is 370, while the cost in 
the second drawing operation 


hanical methods of 


internal stress on the ground 
onomy, pre servation or Improv 
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Phe millions of moto IMPORTANT NOTICE TO PRESENT 
AND FUTURE CUSTOMERS 
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RICHMOND, INDIANA 
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© Torque-Arm 





America’s Most Complete Line of 
Shaft-Mounited Speed Reducers 


I to 
flexible spline lo jing | ». No 
lining-uf lifficulties r 
»ck TAPER-LOCK sheaves prescribed for eact 
r ie desired speeds. Appli 
icai and easy 
1 through any V-Belt 
ny tixed object, anch 
2 provides tast an 
ment o!f beit tension 
@ Backstop available from stock when required. Simple. 
Positive. Easily installed. Sealed inside the reducer 
nousing 
om pac yht weight, r 7 
Dodge for Dodge dependable 
CALL THE TRANSMISSIONEER, your local Dodae n two series—-Single and Double Reducti 
Fact t ed t e, he n give you v t \ t f l to 27 h. p. Speeds from 12 to 330 
’ ew t et k for hist ander m. Available from distributors’ stocks 
tiie si a @ WRITE for special bulletin A602 
DODGE MANUFACTURING CORPORATION, 1200 Union Street, Mishawaka, indiana 





%; 


VGELTS AND TAPER.LOCK SHEAVES DODGE TIMKEN PILLOW BLOCKS ROLLING GRIP AND DIAMOND D CLUTCHES SOLID STEEL CONVEYOR PULLEYS 





FOR YOUR NAME PLATE REQUIREMENTS, WRITE OUR SUBSIDIARY, 
CHICAGO THRIFT-ETCHING CORPORATION, 1555 SHEFFIELD AVENUE, CHICAGO 22, ILLINOIS 
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steel apply only to the tensile and 
fatigue properties. If restoration of 
the yield strength in _-mpression is an 
essential requirement there would ap 
pear to be no alternative to the method 


of heat-treatment at a temperature of 


bout 450 deg Centigrade 


Highly Sensitive 
Pneumatic Comparator 


Abstract of “A Pneumatic Comparator of 
High Sensitivity from The Engineer, 
July 14, 1951 

A COMPARATOR having very high sen 


ind good speed oft response 
I 


en devised in a om pact torn 
vrinciple is shown schematically 
Air from a constant pres 
irce 1s supplied Irst tO ani orifice 
thence to an orifice O. through 
escapes to the atmosphere 
given value of P, the magnitude 
depends on the relative sizes of 
and O,. The relationship between 

P and M/C is given by a « 
ic curve of the form shown in Fig 
1. This particular curve was obtained 
experimentally using an orifice O, of 





FiG. |-CHARACTERISTIC CURVE oF 
PNEUMATIC COMPARATOR 











fixed diameter equal to 0.033 in. and 


constant value of P equal to 15 Ib 
per square inch. !t agrees quite closely 
with the equation 

( & ) 

For values of p/P be ween 0.4 and 
0.9 the urve differs little from the 
Straight line equation 
M 

} 1.10-0 50 Cc 1) 

Within these limits, and for constant 
values of P and C, p may be regarded 
as a linear function of M. If the ef 
fective area of escapement of O. Is 


arranged to depend on a dimentional 
quantity A in such a manner that altera- 
tion of A produces a proportional 
alteration of M, then changes in A may 
be determined by measuring the cor 
responding changes in f 

It is necessary that P should be kept 


onstant in order to maintain a satis 
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when line feathers make 


the feathers tly. - 


... Switch to Arkwright Tracing Cloth! You can re-ink 
clean, sharp lines over any eresure without 


“feathering” or “blobbing” to spoil your work. 


Painstaking Arkwright inspection guards 
your drawings against pinholes, thick threads or other 
imperfections—Arkwright quality insures them 
against brittleness, opaqueness, or paper-fraying due to 
age. That is why Arkwright Tracing Cloth takes 
clean, sharp drawings that yield clear, sharp 


blueprints years after you make them. 


Remember: if your work is worth saving, put 
it on Arkwright Tracing Cloth. Would you like a sample? 
Write Arkwright Finishing Co., 
Industrial Trust Bldg., 


Providence, R. I. 
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HYDRAULIC 


Should you put your horsep. ver 
to work through some type of 
friction clutch—or some type of 
hydraulic drive? Or a combina- 
tion of both. 

Which will make your equip- 
ment operate most efficiently, at 
less cost ? That's one of the tough 
problems operating men and 
design men must face today. 

And there is only one sure 
way to find the right answer. 

That's to work with applica- 
tion engineers like those you 
Disc Clutch 


Company. Men who are trained 


find at the Twin 


in applying a// types of friction 


clutches and a// types of indus- 


TWIN DISC C H COMPANY, Rocine 


etancuts CLEVEL AMS + BALL as + BETHOT - LOS 


Wisconsin 


aueeries - 


FRICTION... 


trial fluid drives. Men who are 
trained to give you an impartial 
recommendation... because no 
matter what the honest answer 
may be they can supply the type 
of connecting link you should 
have. 

Yes, for the answer to your 
“which,” consult the men who 
base their answers on the most 
complete line of industrial 
clutches and hydraulic drives 
...and on the extensive experi- 
ence of specialization for over 


40 vears 


Clutches & 
Hydraulic Drives 


HYDRA 


SEwate - wEw OBLtaus - 


Seatrie- 


Teisa 


Propuci 
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consistency of calibration 
d of 

trument will {e rend on sever 
tors, the chief of which are (1) the 
ilue of P, (2) the area C of the first 
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the two orifices; the response improves 
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ylinder of 43 in 


pore the radial 
irance being only about 0.0001 in 
Compressed air, maintained at con 


stant pressure Dy 


a ra is10n pre ssur 


to the center of 
whence it 
wards through 
the control 


regulator, is suppliec 


the cylinder, flows down 


the hollow piston to 
orifice. After 
control orifice the air 
to the lower part of the cyl 
inder from which a connection is taken 
t head. When the 


made is the dis 


fiowing 
through the 
passes 
o the measuring 
measurement to be 
lacement of a surface, a simple jet 
Fig. 3(a)—may be 
measuring head, the gap 


r 
used as the 
between jet 
and surface determining the effective 
escapement area for the air. The vol 
time con 
nstrument is that of the 


pace in the cylinder below the piston 


me which determines the 
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ALUMINU 
CASTINGS |«:. 


_ DEFENSE PRODUCTION... 


dS Hing 7p?! 
i fal TA 


Ay 


How Aluminum Industries, Inc., is 
supporting defense contract holders 
with first-class service on their alumi- 
num castings needs is outlined in this 
new Bulletin No. 20-A. 


The chemical and metallurgical laboratories, completely equipped for strict 
the foundry with its 2,500,000 pounds 


quaiity control . . . the pattern shop . 
. the tool room, where 


monthly capacity (one of the largest in the United States) . . 
skilled tool and die makers turn out precision work on the iatest type machine tools 
. . . the engineering department staffed by engineers who from long specialized 
experience with aluminum know how to help you realize maximum benefits from 


the use of aluminum castings — these and other Aluminum Industries facilities for 


serving you are illustrated and described in this new bulletin. 

If you are seeking a dependable, proven source of supply for aluminum castings 
made to your requirements, in any sizes and in any quantities, it will pay you to 
ask for our recommendations and quotations. 

Bulletin No. 20-A is free to any defense contract holder who wants to be sure 
he can obtain the type of aluminum castings he needs to help keep his defense 


production moving smoothly. Send for it today. 


PERMITE 
ALUMINUM INDUSTRIES, INC. 


CINCINNATI 25, OHIO 


’ 


NENT MOLD, SAND end DIE CASTINGS...HARDENED, GROUND one rorcro STEEL panty , 
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Flerible METAL 
COUPLINGS 


FOR POWER TRANSMISSION 
REQUIRE NO MAINTENANCE 


Patented Flexible Disc Rings 
of special steel transmit the 
power and provide for mis- 
aligrment and end float. 
Thomas Couplings have a wide 
range of speeds, horsepower 
and shaft sizes 
¥2 to 40,000 HP 
1 to 30,000 RPM 


Specialists on Cou slings 
for more than 30 years 


BACKLASH 

FRICTION 

WEAR and 
CROSS.pyi) 
aittat eliminate 
Lubrication is 


nor required: 


PATENTED 
FLEXIBLE 








THE THOMAS PRINCIPLE GUARANTEES 
PERFECT BALANCE UNDER ALL 
CONDITIONS OF MISALIGNMENT. 


NO MAINTENANCE PROB®SLEMS. 


ALL PARTS ARE 
SOLIDLY BOLTED TOGETHER. 


Write for the latest reprint 
of our Engineering Cotalog 


\ THOMAS FLEXIBLE 
‘eel Jel icmaer 


WARREN, PENNSYLVANIA 
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plus the capacity of the flexible tube 
and measuring head. The total effec- 
tive volume ts small and 
the speed of response correspondingly 
high 


therefore 


The piston is loaded by means of 
a compression spring S (Fig. 2 The 
initial 

yy the zero adjuster 


compression of this 


bat, with a supply pressure of 
say, the piston just moves away from 
ts lowest position when the pressure 


beneath the piston is 6 ps e.. 0.4P 


Any further increase in the pressure 


" 
Will produce a proportional 


ovement of the piston. The 
ipement area at the 

dependent on the 
periment has shown 
ment of the piston 
tional to the displa ement ol 
tace from the measurit 
the limits set by the 
lies between 6 

(0.9 P) 
ontrol orifice 

the cylinder, the 

[ piston to dispiac 
iring jet may readily 
1.000:1 ‘ 

Che movement 
licated on a 
of ordinary 
which makes one 
spindl 


ignification provided by 


movement ot! 


gage is, therefore, about 6 

i total magnification of 
60,000:1 for the complet 

e achieved. With this 
using a dial gage having a scal 


divisions, each corresponding 
spindle movement ot 

m. 

scale division would 

tive displacement betw 


f lionth of 


jet and surface of 


nch 


onc T 


Alternative Forms of Measuring 


Head 


Mention has been 
of a simple jet—Fig. 3(a) 
ible measuring head for 
the lis] 
3(b) shows 
an alternative mes 
gaging the 
area of thread or wire 
like form with a shaped orit 
ot two opposite faces and 1 
to the comparator by the tube 
With proper! 


cross ornenngs 


the upper face 
sioned orifices 
the wire in the head has an 
ible effect on the comy 

A third form of measurit 
gaging thickness is illustrated 
connected in 


Yarator 


4(c) Iwo jets are 


parallel so that the effective area of 
escapement M at the measuring head 


your specifications 


by A Jf 


TORRINGTON 


seal, | 


ZZ 


} 
\ 
we 


You save time and money when you 
rely on our high productive capacity 
ind spec ial equipment to turn out 
precision parts to your order 

Typical are surgical and dental in 
struments, pen and penc il barrels, sol 
Medium wall 


tubing up to 24” O.D. and solid steel 


dering iron cases, etc 


O15” to %” diameter handled 


We are also set up to make such 
parts as spec ial rollers, shafts, studs 
dowel pins, special needles, instru 
ment shafts and pivots, screw driver 
ind ice pick blades, knurled mandrels 
and spindles, etc. 

Send your prints and specifications 


today for prompt quotation 


THE TORRINGTON COMPANY 
Specialty Department 
554 Field Street * Torrington, Conn. 
Makers of 


TORRINGTON NEEDLE BEARINGS 
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4" 
ON YOUR HAIR 7 


lust because gravy goes swell over noodles, he shouldn’t assume 


it’s good on hair, too! 


And just because one bearing is best lubricated by one partic- 
ular grade of oil, you shouldn’t assume that the same oil is best 


for a// bearings on that machine. In many cases it isn’t. 


OIL CUPS permit you to lubricate each bearing with the oil 
best suited to that bearing—thus prolonging bearing life, reduc- 
ing maintenance costs, cutting down-time, boosting production. 
And oil cups fortunately cost very little. 


Gits oil cups have been the standard for industry for more 
than 40 years. Gits Bros. has the largest selection of oil cups 
available anywhere. Call on Gits Bros. for a prompt, efficient 


solution to your lubrication problems. 


Write for free Catalog No. 60-A 


GITS BROS. MFG. Co. 


1838 S. Kilbourn Ave. Chicago 23, Illinois 
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rol 


Add EXTRA LIFE to 
machines and products! 


WEAR-PROGOF WITH 


CARBOLOY. 


CEMENTED CARBIDE 


L 


Keeps saws in line months longer! 
Saw guides on saw machines took a terrific 
beating, resu ting in costly downtime and maintenance 
One saw manufacturer corrected this by wear-proofing 
the guide jaws with Carboloy Standard Blanks. Re- 
sults: little or no downtime or maintenance! 


setting 


Socket life increased 10 times! 
Socket wrenches, used for driving hard 
ened self-tapping screws, wore rapidly 
and slipped off the screw head, marring 
the product. The J. H. Williams Co. cor 
rected this by using inserts of Carb 
cemented carbide. Life is increasex 
least 10 | 


times over all-stee 
product scrap is greatly reduced 


sockets; 


Extra-accurate extra thousands of times! 
ted carbide dises on the measuring faces of 
e greater accuracy, longer life. Scrap in the 
is held down; frequent rechecking and refac 


wi better time to wear-proof with Carboloy 
cemented carbide than today, when machine and 


material conservation is so important? 


Case history after case history proves that wear-resistant 
Carboloy cemented carbides combat wear, improve qual- 
ity and increase the life of machine parts and products 

. increase it as much as 100 times in some cases! 


(jet your equipment rolling and keep it rolling for 
defense and essential civilian production. Wear-proof with 


Carboloy cemented carbide. Write, wire or phone: 


CARBOLOY 


DEPARTMENT OF GENERAL ELECTRIC COMPANY 


11105 E. 8 Mile Road, Detroit Michigan 


vy” is the trademark for the products of Car Department of General Electric Company 
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Fic. 3-Some FORMS OF PNEUMATIC 
“VGING HEADS 











pends on the sum of tl 
ment gaps formed bet 
and the mate 
this arrange i 
omparator wil within cert 
be independent of the locat 
between the jets sin 


two 


naterial 
sum of the air gaps between 
ind material will remain constant 
n thickness 
cal analysis 
depends on the assun 
oecthcient of yntraction 
scaping at the 
ins reasonably constant 
the case unless the 
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too close to one of 


oeihaent of contract 


> +} 
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ipparent 
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vantages of simpli 
appli ability in. the 
is in the in pectio 
T sensitivity t 
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OUR 
READERS 
SAY 





Stresses in Rotating Disks 


i the Editor 

After reviewing the article ‘Stresses 
in Rotating Disks” by T. H. Gawain 
and E. C. Curry appearing in the July 
number of PrRopuctT ENGINEERING 
page 152, I feel certain comments and 
additions must be made in order to 
extend and clarify your readers’ un 
derstanding of this type of problem 

Without personal comments regard 
ing the ease of solution as presented 
the statement that this method of 
calculation yields answers differing by 
less than 1 percent from exact theoreti 
cal values is misleading. Since this is a 
step-by-step solution, predicted on ap 
proximating the actual disk profile by 
a series of constant thickness cylin 
ders, the answers obtained will depend 
on how well the actual disk profile can 
be approximated and on the judgment 
of the person performing the calcula 
tion. On the other hand, however, the 
question arises as to whether or not a 
theoretical accuracy of 1 percent holds 
any physical meaning and if an accur 
acy of 1 percent or even 5 percent ts 
necessary If a disk 1s tre 
low value. 1, 5, or even 10 percent ac 

iracy is of relatively minor importance 
since machining tolerances of the disk 
profile and the fact that blade loading 
does not impose uniforn radial load 
on the disk rim (in the case of turbine 
rotors) more than accounts for this 
magnitude of error. If the disk is 
highly stressed, the same comments 
apply, but in addition any local stresses 
al 
and the disk will only fail when the 


ove yield will redistribute themselves, 


average tangential stress of the entire 
disk equals the yield of the material 
In the art s pre sented 


tion is ms the effect of radial 


no men 


temperature gradient along the disk 
It is agreed that in the isc ol fly 
wheels and steam turbines, certain com 
pressors, the disk r at a constant ra 
dial temperature it ise Of high 
performance gas turbines, turbo su 
perchargers, reversing steam turbine 
and many other cases, a radial tempera 
ture gradient does occur either due to 
cooling on the disk in order to main 
tain physical properties, or merely by 
the actual appli ation These grad 
ents have a very serious eftect*on the 
t t lisk and can 


Provuct ENGINEERING NOVEMBER 


1951 


~ 


BALL BUSHING 


The BALL BEARING for your 


LINEAR MOTIONS 


Sliding linear motions are nearly always troublesome. 
Thousands of progressive engineers have solved this 
problem by application of the Precision Series A BALL 
BUSHINGS. 

Ard now hundreds of original equipment manufac- 
turers use the low cost Commercial Series B BALL BUSH- 
iINGS which were developed for support of linear motions 
in competitively priced, volume manufactured products 
where super precision is not essential. 

Alert designers can now make tremendous improve- 
ments in their products by using BALL BUSHINGS on guide 
rods, reciprocating shafts, push-pull actions, or for sup- 
port of any mechanism that is moved or shifted in a 
straight line. 

Improve your product. Up-date your design and engi- 
neering with BALL BUSHINGS! 


LOW FRICTION + LONG LIFE 
ELIMINATES BINDING AND CHATTER 
SOLVES SLIDING LUBRICATION PROBLEMS 
LASTING ALIGNMENT » LOW MAINTENANCE 


Now manufactured for '/s", '/2”, 
3/4", 1° and 1'/2” shaft diameters. 


Write for descriptive literature and the name of our representative in your city 


THOMSON INDUSTRIES, inc. 


—-MANHASSET, NEW YORK’: 


\ 
PROGRESSIVE MANUFACTURERS USE BALL BUSHINGS — 
A MAJOR IMPROVEMENT AT A MINOR CQST 





Our Readers Say continued 


the liberty of imposing a reasonable 
temperature gradient on the disk used 
ss an example in the article, and by 
using the method described in his paper 


Centrifugal and Thermal Stresses in 
Rotating Disks’, Journal of Applied 
Mechanics, December 1948, has cal 
culated the new stress distribution for 
the example 

As shown in Fig. 1, a temperature 
gradient of 900 deg F at the rim to 
350 deg F at the center of the disk has 





fete 
Resulting stress distrit , | 
under imoosed ternperah.re aradien*| 





your product calls 


9 10 


for trouble-free been imposed and the resulting 


distribution changed from the constant 
15,000 psi originally cal 


lated to the distribution shown having 


a2 * le i 
power transmission a compressive value of tangential stress 


of approximately 72,000 psi at the 


rim and 20,000 psi tension at the 
7 , . 
if calls for ae a a enter The magnitude of these val 
learly indicates that design ot 
must be a compromise betw 
® custom- tress values obtained under const 
Perkins ) Gears radial temperature conditions 
those obtained when considering 
| perature gradient. Ass 
PERKINS MAKES TO CUSTOMERS SPECIFICATIONS IN ALL MATERIALS, ! it is evident that the A 
METALLIC AND NON-METALLIC: bevel gears, ratchets, grace strengthen a disk operatin 
thread worms, spiral gears, worm gears, helical stant temperature field is to ad 


; th sh do b a | , 
gears, spur gears with shaved or ground teet at the hub, it can be seen that 





temperature gradient which de 
from rim to hub (most commor 
countered) puts compressive 
stress toward the rim, the way 
act this up to certain 
to allow greater values of tensi!| 
‘ to occur at the rim under the 


Perkins ondition This is 


Machine mer tT, | by weakening the hub 
moving 0 so that the greater 
‘company f tensile stress counteracts th om 
pressive stress and the resultant va 
s maintained within desired 
Here certain conclusions may be 
|. To ‘increase the strength 
lisk operating under radial ten 
re conditions, directly opposite 
be taken from those necessary to 


strengthen it when ope rating without 
temperature gra 
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SoundScriber screens noise and prevents . 
damage to delicate parts 
with 


CELLULAR RUBBER 


TURNTABLE CUSHION MOTOR SHOCK AB 
prevents transmission of mo SORBERS — absorb shock in 
tor vibrations to recerding motor suspension and dissi 
dise. Cushion permits clear, ‘e pate motor vibration, Custom- 
noise-free recording. A cus- molded Spongex. 
tom-molded Spongex part. 

AMPLIFIER GASKET 
protects the amplifier from 
damage should machine be 


AMPLIFIER INSULATOR 
provides wall of insulation 
between plug-in amplifier and 


banged about as otten 
main electrical chassis. Part 


happens on business trips 
is die-cut Spongex sheet 


Custom-molded Spongex 
stock, 


HAND MICROPHONE -e 

SPACERS — microphone ele- ® 

ment “floats” between rubber a 

spacer cus>bions These 

spacers protect the element os This new booklet on the 
from damage. and insulate it K\\) properties of, test data on, 
against transmitting the sound a and specifications for cellu- 
that would otherwise result a2 lar rubber has just been 
from dropping or banging the ae ¥ released. It’s concise, and a 
microphone. Spacers are die- ‘ 3 valuable reference source. 
cut Spongex sheet stock. ? Write for a free copy today 


The World's Largest Specialists in Celiular Rubber 


THE SPONGE RUBBER PRODUCTS COMPANY 


402 DERBY PLACE SHELTON, CONN. 
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Pal 


As one of the first in the industry to use 
Plaskon Alkyd, we have the-experience, as well as 
the design and tooling skill, to make thé many 

eTohZelalicle| Tame) MELT ME lelilel-Tamulelieliilemmaclilelel lire, 

! available to you now. Yes, and now povs? the 
use of a glass-filled Plaskon Alkyd—we ‘can give you 
parts, such as this electric motor rocker ring,- of 
exceptionally high impact strength. Just write us, or 
phone, if you wish to discuss the benefits of 
Plaskon Alkyd parts for your product. Or, if 
you. prefer, our plane and pilot will bring you here 


for a time-saving conference. No obligation, of ‘course 


When you took for plastic 
t 
mouldings, look first to 
Plastic Research Products, 
\ aeeen, Oo. 
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Our Readers Say continued 


veneficial since the compressive valu 
stress obtained tend to 


countercounteract and minimize the 


oft tange ntial 


tensile values due to rotation 

3. Large temperature gradients im 
pose large values of compre ssive stres 
in the disk which can only be coun 
teracted by allowing the disk to ex 
pand under centrifugal force 
i. Low values of modulus of elas 
ity ana coethcient of expansion fre 
sult in lower values of thermal stress 
It is hoped that the foregoing will 
your readers in understanding 

m of rotating disks and 


the many various methods pr 


' 
some clarification has resulted 


as solutions for this type of 


W. R. LEopoLp 


Corrosion Article Requested 


To the Editor 


Please send me the arti 
rosion I actors in LD Ssigt 
Reinhart presented in the Jul 
In addition p 
l ind 15 
I} le in questi f 
ne or n uestion ts OF 

moment 
lave an appl ition wh ; 
orrosion occurs, and this articl 
rive us some pointers in ol taining 


THOMAS M. HARROWES 
Milwauk R r ( 


Metal Coverage 





most interesting, and I am won 
if you plan any similar items 
ninun GEORGE PERKINS 


This is a reg 
ir MaLazine 


ition on alur 


4 page insert « 


in properties 


t t 


Attention: P.K. 
Ed 


t Maininge th 


lesirous Of obdtaining the 


he person inquiring about 


Telephone devices” and a “Small 
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POWDER ey wu A o 
| SCRAP? 
METALLURGY soe aed ay 


Conserves Materials P2 USE CRITICAL [Sp 





As the channeling of strategic metals 





into essential applications takes on in 
‘reasing importance, the material 
vonserving advantages of powder 
metallurgy processes are receiving 
added attention. 

In powder metallurgy, parts are die- 
‘ormed to their final dimensions within 


xtremely close tolerances. This does ~ 


away with the need for machining 7) 
Yi), 
Wy 


he i) 
1 Wy Wy) 
»perations which result in scrap metal (0) \ y, i 
Vi, 
7 "i] W/)\ 
YW Why 
Wi) Mg 
if 





INTRICATE SHAPES 


a) 
rhe advantages of the powder metal HH) 
jurgy process are of particular im- y f), 

fp 

Yi) 


f 

= 
portance in the production of intricate | 
structural shapes, which would nor- << 
mally involve extensive and complex 
machining, with a large amount of 
scrap. Gears, cams and many other 
parts are successfully produced, with 
out machining, by the powder metal 
lurgy process 


In addition to making most effective . ° ° 
use of critical materials, the powder Strategic Materials 
metallurgy process, by eliminating ; j 
costly machining, reduces unit cost to S T: R E T: C 4 F h 
the purchaser. Since the production = =a" "2.75" - art er 


o* special shapes requires tooling, the 
I I 1 


low-cost advantage is most marked in e ™ e” w er 
high-volume work, where initial tool in COMPC ond POWDIRON 
ing charges are offset by subsequent 

sevings in unit costs BEARINGS AND PARTS 


When hard-to-get metals are processed by Bound Brook 

powder metallurgy to form “COMPO” (porous bronze) 
and “POWDIRON” (sintered iron) bearings and parts, 

there’s no waste of strategic materials. The metals 
go farther, to serve Bound Brook customers 

better — and to aid .he defense program. 

“COMPO” and “POWDIRON” bearings and parts need 

no machining, leave no scrap — at Bound Brook 

or on the user's assembly line. 

For latest list of stock sizes of “COMPO” bearings, write 

us on your company letterhead. Consult our Engineering 

ee eS Se oe ee ee Department on parts and special bearings. 


operations that result in metal scrap ond in 
creased unit costs 


e) 


c 
eo ec® OF 


«€ 
« 


a & © 
«e @ 
7 
tee OOF 


cs 
cs «& 
ce © 


COMPOSITIONS AVAILABLE 


Bearings and parts can be produced in 
any one of a number of compositions 
of “COMPO” (porous bronze) o1 
“POWDIRON” (sintered iron) either 
with or without self-lubrication. De 
taied information may be obtained 
from the manufacturer, Bound Brook 
Oil-Less Bearing Company, Bound 
Broek. N. J. ESTABLISHED 1883 
(Advertisement) 
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we 
label 
BY MEANS 


OF SOUND 
VIBRATIONS 


hE 


Determines Resonant Frequency of 
Any Mass for Structural Strength 


NEW ELECTRO 
Sonometer 


Easily measures torsional and 
flexural characteristics of any 
material or solid mass. The 
mechanical driver is placed 
one end of the sample un 
the pick-up at the 
ther. Power is fed into the 
iriver causing sample to vi 
te. The pick-up converts 
bration into electrical 
yy. and as oscillator is 
tuned to proper frequency, the 
point of resonance is shown 
by the meter. Mode of vibra- 
tion and phase relationship 
we viewed on a cathode ray 
scillograph 


Send Coupon Today for Detailed Bulletin 


ELECTRO PRODUCTS LABORATORIES 
4501-PE Ravenswood Ave., Chicago 40, Ii! 


Name 


FOR 
TESTING 
Aluminum 


Carbon 
Electrodes 


ler test and 


Castings 

Concret 

Ceramics 

Pressed 
Material 

Plastics 

Metal 

Wood 

Many Others 


Firm 
Street 


City State 


+ Precision Instruments Since 1944 - 


° Makers of the 
~ LINEAR 
PRESSUREGRAPH 


Measures, records ex 
plosion, gas or hy 
draulic pressure in jet 

or internal combustion engines, 
@ compressors, pipe lines and in 
: jection pumps. 


lectro 


e 
SALES ENGINEERS IN PRINCIPAL CITIES 


276 


Our Readers Say continued 


were mentioned On page 236 of PRO 
pucT ENGINEERING for August, 1951 
The initials of the person inquiring 
re P K 

We are in a position to furnish this 
material referred to in the article, and 
shall be waiting for a reply from you 
ut your earliest convenience 

Should the use to which the above 
nentioned equipment violate ethical 
| would not, of course he 
DONALD F. PENNII 
The Maico ¢ Ee 


Article on Product Colors 


Edito» 

Congratulations on your article in 
the August issue of Propuct ENGI 
NEERING entitled ‘How to Plan Prod 

Colors by Huward Ketcham 
industrial designer, I have long 
been an ad 


1 
vocate of functional coler 


oration and it is gratifying t 

such printed support of iny vie 
At last engineers are | 

ealize the value of honesty 

Steel panels never did 

good looking mahogany 


oO 


oration 
Although the consuming public is 
often victimized by sales psychology 
this is unquestionably one application 
where it can be applied to increas¢ 
human comfort and safety 
A. JENSEN MORAN 
Los Angeles, Calif 


For Measuring Color Intensity 


xarket for som 
sort of apparatus that will indicate the 
intensity of color The instrument 
sho ild [ ¢ able tor 


in red color from | 


gister the variations 
ght to dark shades 
In our appli ation it could be used to 
exterior colors of our 
B. L. ROBERTSON 
Candle Craft, In 


match the 
in it Ss 


Ed——There are several ways that you 
ould tackle this problem. One would 
be to obtain a recording Spectrometer 


This instrument ts a very accurate one 
and is used in photometric work by the 
various lamp companies. Initial cost is 
approximately $11,000-12,000. Manu 
facturers include General Electric Co 
Apparatus Div., Schenectady, N. Y 
und Beckman Lab., Los Angeles, Calif 

You could also obtain colorimeters 
which are very much less expensive in 
struments but will only let you measure 
ratios of three basic colors, and we 
suspect that you want something more 
accurate 

We suggest that you obtain porc 
lain enamel samples or brass samples 


Propvuct 


THE SECRET 


.-.. A TRIBUTE TO ALERT 
PRODUCT ENGINEERING 


Highly competent young experts set a 
fast pace for product design engi 
neers who work in the toy and 
mode! fields 

Thot is why A. C. Gilbert's famous 
American Flyer scale model railroad 
equipment is true to life right down 
to the rivet heads and the latest 
Nathan Air Chime whistle on the 
locomotives 

The Wheeler Insulated Wire Com 
pony’s part in this picture concerns 
that air chime whistle. For the secret 
of the “whoo-o-o-o!” is a tiny 
speaker powered by a modified 
Wheeler phone coil unit that ex 
cludes audible response to the 60 
cycle train operating currents, but 
faithfully and dependably reproduces 
the special high frequency whistle 
note impulses 

We helped A.C. Gilbert engineers 
solve this problem successfully and 
quickly... at low unit costs thot ore o 
key factor in a highly competitive field 

We invite you to talk over your 
problem with Wheeler Specialists 


WHEELER 


Specialized 
COMMUNICATIONS 
COMPONENTS 


Sound Powered 
TELEPHONES 
and 


HANDSETS 


™ WHEELER 


INSULATED WIRE CO.., Inc. 
Division of the Sperry Corp 
1103 EAST AURORA ST. 
WATERBURY 20, CONN. 


'swrst 
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Readers Say continued 


olors that you want 
n have these rated by one of 


testing labs such as the Bureau of 


idards, who would either do th 


All 


Dr 


or advise you as to who 
Colors on both brass and 
would be permanent and 
1 ase such samples in your 
heking shading 


Little at Electrical 1 


yectometric Div., New York Ci 


eas 


It’s Still New! 


I 


T 


Editor 
he March 
NGINEERING 





wHaT ARE your inpiviDuAal 
weeds FOR 4 


HEAT EXCHANGER 
COOLER or CHILLER 


4? 
1 TPES aren! 
wa 


for heating or cooling... 


WATER-HYDRAULIC OILS-LUBRICATING OILS 
COOLANTS - CUTTING OILS - OTHER LIQUIDS 


Our engineering department will gladly 
you, just as it has numerous other organizations 
in design and selection of proper exchanger fo 


se J 
at guare 


we 


assist 


your particular requirements. 

A heat exchanger specialist from the factory is 
immediately available. Just call Providence, R. | 
GAspee 1-2600, wire or write. 








The answer . YES! : me = this new 


Stackpole method cuts costs and adds 
efficiency to a lot of brush, contact, 
 & SN BCU: uur 


Now Stackpole can solder carbon brushes, contacts or fric- 
tion devices directly to their metal supports! 


Carbon brushes, for instance, can be silver soldered to leaf 


springs, thus eliminating brush holders and shunts. Carbon 
contacts can be soldered directly to metal arms. Carbon fric- 
tion discs can be soldered directly to metal backing plates— 
and so on through an interesting range of possibilities. You 
gain all of the advantages of carbon—without the need for 
costly fixtures for bolting or clamping it in place! There are some 


limitations on size. Send details of your application for 


recommendation by Stackpole engineers. 


STACKPOLE CARBON COMPANY, St. Marys, Pa. 


Pre pt 


Our Readers Say continued 


ferred to as a Hirth joint since it has 
been used extensively by that com 
Germany 

spline illustrated in Fig 
10 called the “Curvic Coupling” has 
een developed by the Gleason W orks 
n Rochester, N. Y. The teeth on this 
pline are cut with a special machin 
hat is manufactured by this company 
This spline has been used prior to 
1948, however, in a relatively few in 
stances 

If you care for more data co 

Gleason Works directly 


Special Casting Dimensions 
1 é Edit ’ 


We would appreciate knowing if 
you have published any information 
on standardized method of dimen 
sioning drawings of cast parts primarily 
from the standpoint of subsequent 
machining to accurate dimensions 
Comments on the following points 
would be helpful 
a. The use of ‘‘starting’ dimensions 
in one or more planes to assist in 
locating the casting during the first 
machining operation 

The establishment of an initial 
eference plane for further work and 
for ease of inspection 

The use of lugs and bosses that are 
non-functional, that might be removed 
later, and that assist in location during 
machining and inspection 
1. Dimensioning “across” the parting 
line of a sand or die-cast part 

The question (desirable or 
sirable) of locating a machined surface 
trom more than one <¢ surface 
f. The effect of proper dimensioning 
on tools, jigs, and fixtures 

We believe that attention given to 
m will Save 


this problem during desig 
onsiderable time and expense during 
fabrication and inspection. For this 
reason we would welcome any refer 
ences to articles and texts, or to any 
organization that you believe has given 
special attention to this subject 
EDWARD B. SCHOFIELD 
General Pre t Laborat 


Ed—Frankly, we have nev 


the subject of castings exact! 
this standpoint P rhaps w 
nissing the boat 

The concerns that we 
information of this sort are as { 
Gray Iron Founders’ Society 
land, Ohio, which has a book on gray 
iron castings; the Mechanite Corp 
New Rochelle, New York. for infor 
mation On sand castings; die castings 
the New Jersey Zinc Co., 160 Front 
St., and the Doehler Jarvis Corp sR6 


Fourth Ave New York 
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They never miss 


this HEADLINE 


and the savings in time — and screws — 
make news wherever they see it on 
P-K Size-marked Gear Grip Socket Head Cap Screws 


The SIZE-MARK on Parker-Kalon Socket Head Cap Serews is something 
no workers can miss, whether they are beginners or veterans 

When they see it, errors and confusion are avoided. Sizes are issued 
correctly, used correctly there’s no time wasted checking and 
changing, no spoiled work. 

In the tool-crib, the P-K Size-mark speeds up sorting of left-over, 
mixed screws, without the bother of “miking™ or gauging. It puts screws 
back in use that might otherwise be discarded because sorting is 
“too much bother”. 

Only Parker-Kalon offers the Size-mark and Gear Grip on Cap Serews. 
They are wanted, in tremendous quantities, for more of industry's finest 
products than ever before. For DO or other assemblies, set your standards 
by P-K quality. Your P-K Distributor will apply his long experience 
to your most dificult problems of planning and procurement. 

A Parker-Kalon Corporation, 200 Varick Street, 

New York 14, New York, 
w IT's P.K «: OK. Sold through Accredited Distributors. 
tS en \ 


enn Se Par. ane. 


® 
* 
MORE HELP FOR ASSEMBLY PLANNERS 
(yl ; The New 


P-K Socket Screw Dimension Finder 


SOCKET SCREWS A pocket-size plastic slide chart gives you oll 


essential dimensions of P-K Socket Cop 
Screws, Set Screws, Flat Head Socket Cap 
Screws, Stripper Bolts, and Pipe Plugs 
Includes Set Screw Point Dimensions, and 
Thread Length Formula. Available, FREE 
from your P-K Distributor 


SIZE-MARKED SOCKET HEAD CAP SCREWS * GROUND THREAD SOCKET SET SCREWS 
FLAT HEAD SOCKET CAP SCREWS * STRIPPER BOLTS * PIPE PLUGS * HEX KEYS 
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SPECIAL 


NEW BOOKS 
‘O” RINGS 





Fundamentals of Atomic 


Phy SICS 


SAUI DUSHMAN 


WATURAL 


/ THOkoL 
se ee 
puna 


Maay modern mechanisms present 


lesigners with new and difficult sealing 
problems created by unusual operanng 
conditions. Frequently, special ‘‘O" rings 
are required, to insure a reliable seal in 
applications where extremes of tempera 
ture or very high pressures are encoun- 
tered, or where the seal is exposed to 
fluids, gases, or chemicals which would 
damage a standard ring. Precision ““O 
rings moulded fro Arrowhead special 
compounds have solved countless critical 
sealing problems. If you have a tough 
one, your inquiry is invited. It will 
receive the personal attention of our 


Director of Engineering Research 
ot 


GET THESE VALUABLE inalysis of the hydri 
ENGINEERING AIDS | lefinitic liscovery and 
8 lear str tur isotopes 
1. "O” RING MANUAL | meet Peete Ret 
rtarns illustrated de | , . sacscilens | 
the select 
af 
9 
2.DATA SHEETS- 
Vork sheets to assist de 
yners in the select U 


roper ring and most 


Write Dept. R-2 
A 
® Noms 


\S, 
Vv 


RROWHEAD 


RUBBER COMPANY 


DOWNEY (Los Angeles County: CALIF 


A DIVISION OF NATIONAL MOTOR BEARING CO. I 


-DA 
| DELIVERY / 


SIMPLEST... 
MOST COMPACT 


AIR 
HYDRAULIC 
WATER 
CYLINDERS 


Add up these advan 
tages. They are the 
reasons why more 
and more equipment 
manufacturers are 
specifying Ortman 
Miller cylinders for 
ail types of applica 
tions 


Simplicity of design 

eliminates tie rods 
and bulky end caps saves one-third 
in installation space. All parts and 
mounting brackets interchangeable 
bore for bore. Cost less to buy, install 
and service. Full range of sizes (1! 2’ 
to 8” bores) available for early ship 
ment. Machined steel (no castings 
and bearing bronze throughout 
Write today for details’ Speed production, cut 


costs and save space with Ortman-Miller 
cylinders 


FREE TEMPLATES 


the industry, O-M offers f yet 


a compiete set of templates 


4 


showing all cylinders and 


mounting brackets 


scale. Your set on request 


ORTMAN-MILLER 


MACHINE CO., INC. 


1213 150th Street Hammond, indiana 


N 
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¥ 
many years t t savings in tim p s T0 
n the routine work of his office. The MAKE 
volume is not intended to be an engi 


neeriag handbook, nor a textbook cov , coating YOUR PRODUCT 


ering the theory and technique of 
1 


graphical representation. Neither i , chemicals DURABLE 
offered as giving Py possil 


PAINT BONDING 


“GRANODINE’™® forms a zinc-iron 
phosphate-coating bond on sheet metal 
products—-automobile bodies and fenders, 
refrigerator cabinets, etc for a durable, 
lustrous paint finish. 

“LITHOFORM”® makes paint stick to 
galvanized iron and other zinc and cad- 
mium surfaces 

“ALODINE”,® the new ACP protective 
coating chemical for aluminum, anchors 
the paint finish and protects the metal. 


RUST PROOFING 
PERMADINE”,” a zinc phosphate coat- 


ing chemical, forms on steel an oil-adsorp- 
tive coating which bonds rust-inhibiting 
oils such as “Granoleum 
THERMOIL-GRANODINI 1 manga- 
nese-iron phosphatey coating chemical, 
forms on stee! a dese crystalline coating 


which, when oiled or painted, inhibits 
corrosion. 


PROTECTION FOR 
FRICTION SURFACES 
The oiled “THERMOIL-GRANODINE” 


coating on pistons, piston rings, cranks, 
camshafts and other rubbing parts, allows 
safe break-in operation, eliminates metal 

to-metal contact, maintains lubrication and 
Classical Mechanics - = reduces the danger of scuffing, scoring, 


H — ; galling, welding and tearing. 
{ERBERT GOLDSTEIN, | d ‘ . . . 
1 





IMPROVED DRAWING 
AND COLD FORMING 


“GRANODRAW’® forms on_ pickled 
surfaces a tightly-bound adherent, zinc- 
iron phosphate coating which facilitates 
the cold mechanical deformation of steel, 
improves drawing, and lengthens die life. 


Send for descriptive folders 
specifications chart on the 
Write or call for more intor 
products, and advice on yor 


ing proble me 


Pioneering Research and Development Since 1914 


AMERICAN CHEMICAL PAINT COMPANY 
AMBLER)) PA. 


Monufocturers of Metcllurgicel, Agricultural and Pharmaceutical Chemicals 
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Thus the technig i¢ ot i 
variables is needed for the 


right out of juantum mechanics, the Hamilton 
DI tion d the principle of 
OD! eq ition ana re | } 
the catalog 


I 
action provide the transition to 
mechanics while Poisson 
ts and canonical transformations 
re invaluable in formulati 
ewer quantum mechanics 
lassical mechanics affords 
in opportunily to mastet 
nathematical techniques ne 
quantum mechanics whi 
ng im terms Of the tami 
classical physics 
This book is an exposit 
mechanics which 
rements Those 
are import 
s have receivec 


x , ithematical techniques usually 
If your product calls for any of these roller chain ed 


sprockets as diagramed, the new Sewall Stock 
Sprocket Catalog can save you time and money. lel 

> * f reased elegance 
May we send you a copy! , , 


intum 


witl qua 
ced where, 


C 


introdu 


, r example, the dix | 
Sewall sales engineers will welcome ‘ SE ‘ 
your inquiry on any type of custom- : OS ha . no . 

built cut tooth gears . . . racks . 


all types of sprockets. St. Poul nd t ical solution of scattering 


ropicm ( siderable space has 
SERVICE OFFICES IN ST. PAUL AND CHICAGO poe onsiderable = spa 


1381 en devoted to canonical transforma 


— 22, Sa RT tions, Poisson bracket formulations 
£. B. SEWALL MANUFACTURING CO. ' \ ' 
: Hamilton-Jacobi theory, and action 


G08 Gtondate St. + St. Paul 4, Minnesoto ingle variable An introduction has 





een provided to the variational prin 
iple formulation of continuous sys 
ms and fields. As an illustration of 


ation of new 


MILWAUKEE 
WROT WASHERS 


Better 


WASHERS 
... Competitively Priced 


Large volume production, the most advanced 


methods and facilities, plus more than 60 years 
of continuous experience in the manufacture of 
Washers, are factors that enable us to offer you 
top quality washers and stampings at competitive 
costs. Over 22,000 sets of dies for making 
Washers of every type (Standard and Special), 
from every type of material, for every purpose, 
in any finish. STAMPINGS of all descriptions; 
Blanking, Forming, Drawing. Submis your blue- 
prints and quantity requirements for estimates. 


phasis on static forces icp nd 


’ ~ ; tl only s iS gray 

WROUGHT WASHER . aS) a re 
MANUFACTURING co. : < { ! pendent electromagnet I 
The World's Largest Producer of Washers . ‘ J encountered 


1 NGINE FRING 





CONTINENTAL SCREW COMPANY 
New Bedford, Mass. 


Manufacturers of famous HOLTITE-Phillips and Slotted Head 


Screws and Bolts and Allied Fastenings, both Special and Standard 


HOLTITE (x7 FASTENINGS 





Production Forecasting, 
Planning, and Control 


E. H. Mac Niece, D 


ERE “under one roof” at FAIRFIELD is everything 

needed for producing fine gears — metallurgical 
department, batteries of the most modern machines, 
testing laboratories, complete heat-treating facilities — 
all operated by skilled craftsmen working under expert 
engineering supervision. By specializing exclusively 
in “FINE GEARS MADE TO ORDER” for more than 
thirty years, FAIRFIELD has become one of America’s 
largest producers of these parts. This is why many 
makers of construction machinery... agricultural 
implements... machine tools military equipment 
tractors, trucks, and buses now regularly depend on 
FAIRFIELD to meet their requirements. For the Best 
in Gears, Specify Fairfield! FAIRFIELD MANUFAC- 
TURING CO,, 313 So. Earl Ave., Lafayette, Indiana 





Industrial Electroric Control 





Muss For UWE 
i CLAMS) 





wee get the most for yout 
gine Die Casting Dollar! 


Whether for defense or essential civilian products, design ZINC Die Cast- 


ings specifically for this metal and method of sonata ra ) achieve maxi- 
ammunition 
pictured above were dubia to giv Uncle Sam hee most for his dollar. 
The same economic considerations apply to essential civilian castings. 


mum economy. 


UTILIZE MULTIPLE PRODUCTION 


Using a die designed to produce 12 
fuse noses at a time, on a “gate” which 
is cast at the rate of 225 to 250 per 
hour, over 2700 noses are produced 


DON'T WASTE METAL 


All excess metal is sheared off when 
the 12 castings are removed from the 
gate simultaneously in a punch press. 
Thus all of the flash metal, as well as 
every 60 minutes in a plunger-typs the gate, is salvaged for remelting and 
die casting machine. Of the most used reuse. This not only minimizes metal 
die casting metals, only ZINC alloys cost but conserves zinc which is so 
can be used in these high speed essential to the National Defense 


machines program. 


MINIMIZE MACHINING 
ZINC Die Castings are often pro- 
duced so close to finished dimensions 
that little or no machining is re- 
quired. In designing the fuse noses, 
however, it was less costly to cut the 
external threads than to cast them. 
Since the ZINC alloy is free-cutting, 
this operation is performed at high 
speed in a lathe fitted with an auto- 
matic feeding mechanism 

For a working knowledge of the 
full economic possibilities of ZINC 
Die Castings for defense or essential 
civilian products, ask us—or your die 
caster—for a copy of “Designing For 
Dic Casting.” 


’ ge? 
\ ¢ot 
\ yo" 


ZINC 


The New Jersey Zinc Company, 160 Front St., New York 38, N. ¥. @®?""* FoR DIE CASTING ALLOYS 


The Research was done, the Alloys were developed, and most Die Castings are 


HORSE HEAD SPECIAL ( vniem dz) 
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| New Books conunued 


with the t ndustrial Electront 
rmation on m 


ountcrs 


p! al industrial 
field of instrumentation ; 


control 


\ Shims stamped from 
when d LAMINUM® look like solid 
metal but actually are ! es 1 
a 4 made up of lavers wwledg lectronic control, tl 
shim 1S of .002 or .003 inch e illustrates numerous commer 
brass or steel. The rcuits, helping the reader to ana 

laminations are solidly re effectively those you 


\ Y ) bonded together , | upon te wtall. or servi 
| | ) over their entire sections covered are: Elect 
\ | surfaces. « es, Circuit Components, Bas I 
| | j trot ( tits, Closed-C € ontr 
/ 8 J 3 &, &. |, =, oa , , j ia 


ind = Indust 


here are the 
advantages you get: 


NIN Mi ricrg iny schools offer 
. 1 toward two 
You machine only to eas\ Shims come to you in one 


tolerances. The laminated pack” for each applica ours¢ f idents majoring in 


shim is adjustable—you simply | tion. They are precision-stamped to t 5 to give non-elec 


>t 


laminations of .002 inch brass or steel vour exact specifications. No count tronics n a feeling for the ada 
| j 


ac 
with a penknife—to get exactly the ng, no stacking, no miking. Gauge is ility of electronics in the field of 


hic hook aft 
spacing you need. You cut costs witl ilways known. No dirt or grit can This book a 
ine these two pur} 


surposes. In view 
the dual function, little attempt 


out sacrificing quality lodge between lavers 


mathemati 


usually 





ook, 


oN \ —— ADDED SERVICE FEATURE 
\ _- Final fitting can be don \ a Throughout the life of the 
8 


right at the job. You don't machines you produce nreciation of 
have to take parts back and forth for the simple removal of a shim lamina | only physics 
further machining, grinding or filing tion provides a unique adjustment for 
No special skill required. The lamina the take-up of wear. Original clear 


tions adjust spacing quickly, easily inces can always be restored 


SEND TODAY for our Engineering Data File 


" [AMINU. 





THE SOLID SHIM THAT FOR ost tu | ts entering a 


ADJUSTMENT 


some Knowicdg 


LAMINATED SHIM COMPANY, Ine. |» completly. However, the res 
1411 UNION STREET GLENBROOK, CONN 58 veers Ve wot en ape 
‘CUSTOM SHIMS = STAMPINGS _—_ SHIM STOCK Prey ak meger Page oes 


aennite¢ 





New Books continued 


nent of differentiating and integrating Cn 
ircuits in (¢ hapter 12 C AN Y 1 OBS > 


There is no pretense at completeness 
I 
The more important fundamental ph« 
’ 


nomena are covered and their appli THESE 68's & eS 


cations illustrated. The stress through 

out is placed on instrumentation. An ..OR THE SKILL THAT BUILT THEM 
cight page folder in the back of the 

book is designed to facilitate the solu 

tions of the various problems involy NOTE WIDE RANGE VERSATILITY APPARENT 
ing the graphical application of tube IN LARGE AND SMALL KETTLES SHOWN 


characteristic curves 
@ Do your productions call for pressure kettles or 


processing machinery in Stainless Steel, Nickel, 
Monel, Everdur, Inconel? Do they require strict 
Electroplating for the Sanitation in the units... high speed heating 


. : . er-effic t zy, blending, h ogenizing? 
Metallurgist, Engineer super cient mixing ending, homogenizing 


And Chemist @ If so, count on GROEN for com- 
petent counsel, proficient engineering, 
1. B. MOHLER ard H. |. Sepusky. 257 fast production. Building such units, 
54x84 in. Published by Chemi large and small, has been our 
Or, Fares. - specialty for 50 years. That is 
Publishing ¢ I New York why we've become today’s TABLE TYPE VACUUM 
N. Y. $5.00 largest producers of such TILTING KETTLE. A ty; 
cal example { GROEN 
engineering Supplied as 
ities, experience and financial autoclave and or equipped 
solidarity to handle! your re- San Saneee Seon ee Sana 
of interest quirements promptly and effici- 
value io metallurgists, engineer ently. And we're prepared to 
ind chemists. It does not go into the work to your roughest specifi- 
cations or to create special 
units to solve your individual 
problem. 


} } } equipment... with ample facil- 
This book covers all the important quill pie tac 


aspects ol practical elec roplating d 


knowledge of which will be ¢ 
ae 
1d 


an 


involved details of the electrochemical 


theory. However, the necessary funda 
mentals, such as bath voltage, polariza 
tion and current distribution are dis @ So, if components of equip- 200 GAL. TWIN SHAFT 
ment on your Defense orders , MIXING KETTLE. San 
tary, heavy duty type. Agi 
or regular production require tator assembly removable it 
equipment in this category, call _ = seconds for cleaning 
6 eo 3 win shaft principle deve 
1 1 1 . confidently on GROEN. Write lops maximum mixing effi 
be able to use this bowk to advantag our Engineering Dept. now cienes 
n trouble shooting that so often be about your present or antici- 


omes necessary in this field pated requirements. 


cussed in simple non-technical lan 
guage. Electroplaters without sciet 


tific or engineering background should 


The mechanism ef electrodepositi 


he characteristics of plating baths 
behavior of electri current durit GROEN MFG. CO. ——— 


plating, the nature the deposit, tl 4535 W. Armitage Ave. 
CHICAGO 39 


plating batl 
and control methods and analytical 


composition of common 


. 

, 30 Church Street 

procedures are well covered in th New York 7 

book Special chapters are devoted 7 Front Street 

ew cdetihenn - Se ae San Francisco 11 ILLUSTRATION 

LLLOY } lating ontinuous | a ing, al . SHOWS ALL 

fusion coatings, copper plating for AGITATOR 
arburization ind PARTS ¢ 

DISASSEMBLED 


1 





il appli tions Th 
coatings are simply and com 
bed. These include cop 
silver, zinc, tin, chromium, cad 
um and nickel plating. The plating 
pro edure for each type covers the for 
mulation and preparation of the bath 
its operation and control, the chara 
stics of the bath and preparation 

of the basis metal 

The most frequently encountered 
plating difficulties are described and 


liscussed in a special chapter. Som« 
i 


WORLD’S LARGEST PRODUCERS OF 


of these include off-color, blistered 
rough and spotty deposits, poor anod 
orrosion, low cathode efficiency and 
poor plate distribution. The causes of 

and taeasures for avoid 
orrecting them are fully 


erating details of common STAINLESS STEEL STEAM JACKETED KETTLES 
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Up aTree? 


Not enough hours in your day? 
Here's a handy slide-chart to make 
your job simpler and save vaiuable 
time! This FREE chart instantly 
identifies A-N Nos. pertaining to 
stainless steel nuts, screws, bolts, 
rivets, cotter pins, washers; gives 
sizes, other data. Write for your 


FREE copy of Chart 51S TODAY! 
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ng baths are described in the 
of recent improvements some 
\ds and techniques have 
sented whose origin ts the 
ywn experience in electroplating 
In the appendix are listed tke 
ous instruments and their 
trop y; plating tests : 
etching and pickli 
line cleaning solutions 
important formulae and 
A glossary of terms used in the 
plating industry is also include 
A proper study of the fundam 
products and processes d 
| book | gi 
a good working knowledge 
ting and will enable 
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Mathematics for Engineers 


MOND DULL and RICHARD | 
r-Chicag 
Edition 822 pages. Publi 

w-Hill Book 
New York 


53 i 
GX, 


ind of fastening: 
and read date This treat 


treatise mathematics has 


en prepared primarily for engineers 
Included are engineers (1) who want 
2 quick and convenient reference, ( 
who have become somewhat rusty 
ipplyiag mathematics, and (3) wh« 
feel the need of a text for the study of 
ithematix s 
+ Arcratt Bolts The book is concise yet 
. ‘ring every phase of mat 
to Sper 
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ngineer is likely to 
Ww type 43! , 
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EXTRUDED PRODUCTS 


MOLDED PRODUCTS 





BELTING 


Lofonse F-podaellen 


of INDUSTRIAL RUBBER PRODUCTS 


Republic's production and engineering facilities can help you fulfill 
defense contracts faster. ... For 50 years we've specialized in the field of 
industrial rubber, making all types of: 

@ MOLDED RUBBER PRODUCTS 

@ EXTRUDED RUBBER PRODUCTS 

@ LATHE OR DIE CUT SPECIALTIES 

@ HOSE (BRAIDED, WRAPPED, METAL REINFORCED) 
@ BELTING FOR ALL PURPOSES 


Write, phone or wire us today about your requirements. 
Engineering consultations are also available to help 
you develop bids. Address: Republic Rubber Division, 
Youngstown, Ohio. Phone 3-213]. 


INDUSTRIAL RUBBER PRODUCTS BY 


REPUBLIC RUBBER DIVISION 


Lee Rubber & Tire Corporation 
YOUNGSTOWN, QHIO 
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This is all the | 
LUBRICATION 
SYSTEM you.need 


~ 


“™ RAMSE 


Just a few drops of oil per day 


inswers the lubrication needs of 


a high speed, heavy-duty Ramsey 


silent chain drive A simple, in- 


expensive drip-feed oil does 


the job Oil 


cup 
reservoirs and forced 


systems are mot necessary rhe 


rolling 


SILENT 
CHAIN-DRIVES 


effective roller bearing design of 
the Ramsey Chain Joint eliminates 
practically all friction and enables 
vibra 


the chain to run without 


tion. For smooth power and long, 
life, 


equal a Ramsey Silent Chain drive. 


trouble-free you just can’t 


GET THIS SILENT CHAIN APPLICATION MANUAL 


f Ran 


RAMSEY 


CHAIN COMPANY, INC. « 


S150 BROADWAY 


. ALBANY, N. Y. 
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ft a systematic numerical 
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An Introduction to Thermody 
namics, The Kinetic Theory of 
Gases, and Statistical Mechanics 
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Chapter 
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What orgcwge have that 
offer so many more economic, 
engineering and production 
advantages than can be obtained 
chem With any other material, is illus- 
ortho trated and described in this 

; REFERENCE 


ntroduction to 
ndustrial Electronics 


R. RALPH BENEDICT ’ 
trical I neeri? Univer 
” _ 51 


BOOK on 
forgings. 


Write for a copy. Then consult a forging 
engineer about how you can obtain the 
correct combination of mechanical 
qualities in forgings for your particular 
type of equipment. 


Please send 60-page booklet entitied “Meto! 
Queolity —How Hot Working Improves Properties 
of Metal”, 1949 Edition. 


Nome 
Postion 
Compony 


Addeess 















































with Wright Aeronautical Corporation to eliminate 


hazards and inaccuracies 


New Applications of the 


SR-4 LOAD CELL 


No pit or ramp is required. This makes it 
unnecessary to install costly air and water scavenging 
' 


systems to remove combustible vapors. It also elim- 


inates the use of lift trucks in the test cell 


Bring Higher Precision in 


The engine is easily moved ard positioned. 
The engine dolly is wheeled over the thrust stand. 


Base structure guides it into position. 


The mounting imposes no questionable 
restraint on the weighing system. Air- 


actuated tapered retractable pins engage with tapered 


MUST 


with the 


BALDWIN 
THRUST STAND 


The thousands of pounds of thrust needed to project 


ae 


bores, lifting dolly wheels from the floor, and firmly 


integrating dolly and thrust table 


Safety interlocks prevent accidents. Fuel 
cannot be supplied until retractable pias are fully 


engaged. 


Maximum accessibility is preserved. Access 
is limited only by the dolly structure itself 


Top precision in measurement is attained. 


a jet plane through sonic barriers can now be The Beldwia 92-40 Load Call eccucmdie eranemies 


measured with highest accuracy and exact repro- 


ductability on the new Baldwin Jet Engine Test 
Stands at Wright Aeronautical Corporation 


Basic design was worked out in close cooperation 


forces to the remote indicating instrument. Frictional 
and other unmeasurable losses are greatly reduced. 
The restraint exercised by the four stay-plates can be 


calibrated out of the indicating instrument. 


TESTING 


DWIN - LIMA 


Eddystone Division, Baldwin-Lima-Hamilton Corp., Philadelphia 42, Pc. 
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BALDWIN SR-4° LOAD CELL 


The Heart cf the 
Weighing System 


The Baldwin Type “U-1" SR-4 ® Load Cell is a sensitive, 
accurate device that translates changes in weight into 
proportional changes in electrical energy. Ruggedly 
constructed, hermetically sealed, and with no moving 
parts, it employs the well-known SR-4® strain gage as 
a pickup. The gage is mounted on a rectangular steel 
column. Deformation of this column under load is 
accurately calibrated. 


External circuits are entirely electrical. Record- 
ing, indicating or monitoring instruments and 
controls can be located at any ¢*mote point. This 
is but one of dozens of current applications for 
this load cell...and its possibilities have not 
yet been explored. 


Baldwin currently offers the most cemplete line of 
testing equipment available. This line is constantly 
expanded to meet new needs. In addition, Baldwin is 


always ready to work with you in developing special 
HEADQUARTERS 


equipment to solve special problems. Your inquiries 


-HAMILTON 


in Canoda: Peacock Bros., Ltd., Montreal, Quebec 
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Want a tubing thats a bear for punishment 7 
Look into Bundyweld ! 


Here's the best-know: mall-di D Bundy” tubing is double-rolled 


tubing of single strip with inside beveled 
} le the if! ' he 

It's Bundyweld rred in ir and | No other like it anywhere 

detense information on availability, for help 

sign or fabrica of any tubing 

why not come to headquarters for 


l-diameter tubing today? 


SIZES UP a 
to ¥" 0.0. | : 
Bundyweld Tubing is double- 1 n 1 3 { 0 mM a f 
walied trom a single stri ; 
weet gooey Lame ype DETROIT 14, MICHIGAN 
World's largest producer of small-diameter tubing 


AFFILIATED PLANTS IN ENGLAND, FRANCE AND GERMANY 


Pro t ENGINEERIN NOVEMBE! 





The problem was... 


How to get extra copies / 
of blueprints -— : 


A case history based on the experience of the American 
Brake Shoe Company, Kellogg Division, Rochester, N. Y. 


The blueprints (and direct-process prints) submit- 
ted by customers placing machining orders used to 
be a problem for the Kellogg Division, American 
Brake Shoe Compaay. 

Invariably, prompt delivery was requested. but... 
before production could begin, extra copies of each 
customer-print were needed. Being semi-opaque, 


j 
j 


“THE BIG NEW PLUS” in engin 





it encbles you, or your blue- 
printer, to produce photo- 
graphic intermediates 
directly, at a new low cost, 
witheut an extra step. 

lt enables you to protect valu- 
able originals from wear and 
tear. 

It gives you photo-lasting file 
copixs. 


Gentlemen: Please 
ing all the facts 


raph /\utopesiitive Pap 


these prints could not be used as print-making mas- 
ters in Kellogg's direct-process machine. How, then, 
could the extra copies be obtained in the shortest 
time ... and at the lowest cost? 


Kodagraph Autopositive Paper was the answer 


Now... extra copies are made quickly... economically 


With Kodagraph Autopositive Paper, Kellogg reproduces 
the blueprints, direct-process prints, and other types of 
2 quickly obtains the print-making 


“originals” directly . . 


masters that are needed so urgently 


] 


The operation is simple is performed under ordinary 


room light. Autopositive Paper is exposed in contact with 
1 It 

The 
ible photographic 
durable 
m this Autopositive inter 
in be turned 


the customer's print in Kellogg’s direct-process machine 


is then processed in standard photographic solutions 
highly leg 


clean whites 


result is a sparkling, long-lasting 
blacks 


evenly translucent paper base. Fro 


reproduction dense on a 


mediate, the required number of extra copies 
} 


out...at practical uniform machine speeds 


Ka? 


u 


eering drawing reproduction 


j/ 


EASTMAN KODAK COMPANY 
industrial Photographic Division, Rochester 4, N. Y 


dl 


er 


send me of your illustrate 


Kodagr iph Autopositir e Pay 


a Copy 





it restores old, worn drawings 
. weproduces opaques. 








—__ 


Let your J-M friction specialist 


\ 


speed your solution; 


YOUR FRICTION PROBLEMS need never 
be time-wasters when Johns-Manville 
industrial friction specialists are just 
waiting for a phone call or letter 


from you 

These experts will help you select 
the right friction material to solve 
your special problems quickly 

How can Johns-Manville give you 
this “Johnny-on-the-spot” service? 
Here's the story 
1. We are pioneers in the manufacture of 


friction materials tor every type of 


equipment 


2. We have built up a storehouse of 


— 


“know-how” by our contacts in 
supplying these materials to prac 
tically every type of industry 


3. We maintain one of the most exten- 
sively equipped laboratories in the 
world for the development of fric 
tion materials 


So regardless of your friction problem, 
don't lose time. Instead, phone or write 
your nearest Johns-Manville office—or 
write Johns-Manville, Box 290, New York 
16, New York—and a )-M friction special 
ist will be on his way to help solve it in 
a hurry 


Here's your guide to the right 
friction material for the job — 


Booklet FM-12A (right) is yours for t 


ask It contains complete descript 
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JM Johns-Manville 


> 


AST 3.2 
“/ ok. 


specifications, and a handy selector chart 
For your copy write Johns-Manville, Box 


290, N. Y. 16, N. Y. 


1,239 FRICTION MATERIALS 








LIT YY soutteta rs 


If you design or manutacture _ trol panels to provide the exact 
motorized machinery, it willpay control sequence needed for 
you to consider A-B controls. maximum output. 

These time-tested A-B control If you have a new machine 
components are available ina on your drawing boards, why 
wide variety of types and sizes. not call in an Allen-Bradley con- 
With these components, quickly trol engineer. His advice may 


selected from the A-B Handy _ simplify your control design and 
Popular mill Catalog, you can assemble con- improve your machine operation. 
ing machine 
with A-8 con Allen-Bradley Controls are a Sales Asset to any Machine Tool 
trols in base 


MANUAL STARTERS 
Bulletin 609 Manval 
Sterters hove quick 
moke, quick break con- 
tects and overlood 
relays. in co voriety of 
enciosures. 


SELECTOR SWITCHES 
Selector switches and 
oiltight push buttons. 


DRUM SWITCHES 

Drum Switches for pilot 
control service, reversing 
operation, and muiti- 
speed motor control. 
Furnished in enclosures. 





COMBINATION 
STARTERS WITH 





Close-up of A-B " overload relays on a 
, single mounting plote. 
nt j t 
pain yiciliesaaiy Con also be furnished 
mounted in compart with circu’ breaker. 


ment of machine bose. 
UI MAGNETIC SWITCH 

The A-B line of Bulletin 
Follow the example of leading machine tool manufacturers by 7OP Solencid Starters 
ding A-B control tt torized machin (pa opt oe 
adding A-B controls as a sales asset to your motorized machines. 1 to 300 hp, 220 v; 
Catalog will be gladly sent to you on request. hp, 440-550 v. All 


600 
Allen-Bradley Co., 13'S S. Second St., Milwaukee 4, Wisconsin have double break, sil- 
, ver alloy contocts and 


/ALLEN-BRADLEY Samy, 











MOTOR CONTROL 





ce 


Fifty ampere 3-Poie Contactor in 
a general purpose Type! Enclosure 


fy 
Bulletin 700 Type BT Relay with 
a step-down control transformer. 


Do you need small relays from one to 
8 poles...or contactors up to 900 
amperes? Do you want hum-free con- 
tactors? You will find all of these units, 
and more, too, in the Allen-Bradley line 

.. factory tested... ready to install 

.and good for millions of mainte- 
nance-free operations. 

Type BX universal relays have inter- 
changeable normally open and nor- 
mally closed contacts. No reassembling 
needed to change contacts. 


A fewof the many relays in the Allen-Bradley 
line are ii) strated above. 


Btype BX Universal A-C Relay—in Enciosure 
2 Type BM Mechanically Held Relay —No Hum 
o Type CL Low Coil Current Relay 

@ Type BA 3-Wire Thermostat Relay—Onen 

Ss Type BX 8-Pole Universal Relay—Open 

— Type B 2-Pole A-C Relay—Open 

J Type BX Universal A-C Relay—Open 

s Type BM Mechanically Held Relay—Open 

@ Bulletin 202 2-Pole D-C 25-Ampere Relay 


Write for Bulletins 700 and 200. 


Allen-Bradley Co., 1316 South Second Street, Milwaukee 4, Wisconsin 


> Wwauty= 





automatic molding 
presses have oper- 
ated 24 hours a day 
ever since they were 
installed. The only 

5 work required is 


filling hoppers and removing finished parts. 


New production figures of the Electresteem vaporizer 


pyjand the Baby Chef Jr. bottle warmer are gratifying to both execu- 


five and shop levels of Electric Steam Radiator Corporation, Paris, Ky. 


In the re-designed form—plastics replacing porcelain—the product is 
generally superior: more durable, lighter, easier to handle, and with 


less external heat loss. 


If you want to know what automatic moiding can 
save you in production costs, send parts or blueprints 
for a free 

analysis and 
report by Stokes 


engineers. 





F. J. STOKES MACHINE COMPANY, 5900 TA 
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( thought Ki PHOENIX” TRACING 
CLOTH was s the berries - but 
now (ook 
how K+E 
have mod- 


how cood Can 


a tracing cloth get! 


PHOENIX® Tracing Cloth always did feel good to 
an engineer's pencil, but, now, new improved N166 
PHOENIX feels better than ever—performs better 
—is better. It’s whiter than ever—which gives it better 
contrast for pencil line drawings. (This helps reprint 
transparency.) 

The new PHOENIX is toughened to take today’s 
new vigorous printing techniques—repeated trips 
under higher powered lights or through hotter print- 
ing machines. 

The new N166 thrives under an ultra-violet test, 
which equals thousands of prints on a machine, or 
years of exposure to daylight. No appreciable 
yellowing. 


* Trade Mark ® 


300 


.. ff 
4 


UxX/F 


Improved PHOENIX resists heat of glass cylinders 
even as high as 250° to 275°. Will not stick. 

K&E have also given this cloth a Bureau of 
Standards three day 212° heat test, which is the 
equivalent of years of aging. It retains its whiteness 
remarkably well. 

The new PHOENIX resists ammonia vapors and 
discoloration by contact with diazo prints in storage. 


Its surface takes friction heat of motor erasers with- 
out softening or stain. 


a2-wayv water resistant 

Both sides of the new PHOENIX are wonderfully 
water-resistant. This is important, since, if one side 
is more water-resistant than ihe other, the weaker 
side runs the show. By water, I mean water AND 
perspiration. 

Gosh, I never dreamed I could say so many excit- 
ing things about a piece of cloth! 
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You wouldn’t try to be Rachmaninoff without 
a piano, or a Kreisler without a fiddle. Well, who 
would want to be a draftsman without a K&E 
PARAGON?t DRAFTING MACHINE? 

This miracle machine makes you a veritable 
orchestra leader at your drawing board. It com- 
bines T-squares, triangles, protractors and scales, 
all in one unit, controlled entirely by one hand. 


You can move a rule all over the board, and 
the rule stays parallel to its original position. You 
can draw all lines to exact length. The lightest 
touch rotates the scales to any angle desired. 


Permanent accuracy is assured, because the 
open center arm construction makes it practically 
impossible to disturb the factory-set band tension. 


{Trade Mark @ 


NoOVEMBEE 


Propuct ENGINEERING 


AND | CAN REMEMBER 
WHEN | THOUGHT ERAGING 
WAS DRUDGERY~ LIkE 

DisuwasHine! 








This KE MOTORASER* makes old-tash- 
ioned hand erasing look horse and buggy. It reduces 
your erasing time to seconds. 

Since it depends on 
speed rather than pres- 
sure, the MOTORASER 
does not wear holes in pa- 
per. It’s as accurate as a 
pencil point, yet will clean 
large areas in a jiffy. 

It’s handy in the 
hand—a 3 inch palm full 
with a finger-tip switch 
—60 cycle 110 volt AC 
sive adapter. A sturdy little feller, too. 


only 6 oz. Uses AC juice 
or DC with an inexpen- 


Trae 


For further information 
about any of the above 
products, ask a K&E 
Distributor or any 
K&E Branch, or write 
to Keuffel & Esser 
Co., Hoboken, N. J. 








Hes! 


IN THE 6 


POSITIVE CLOSURE 


te er ee a Te ae ae De a ap 


and easy repairs with 


ee 99 
LINEAR (Q’ RINGS 


Working conditions under which valves must operate 
in rotary drilling mud systems really are tough! Shale 
settling on the seat of gate valves prevents perfect 
closure. And valve wear is rapid; repairs frequent. 

These troubles are eliminated by Mudco Butterfly 
Valves with Linear ‘‘O”’ Ring fitted disk! 

The wiping action of the ““O”’ Ring during closure 
permits the disk to close tightly in spite of accumu- 
lated shale and debris in the line. And, the higher the 
pressure, the tighter the seal! 

When replacement is finally necessary, the valve is 
renewed simply by replacing the ‘‘O”’ Ring. The job is 
done in the field without costly machine-shop repairs. 

Linear *‘O”’ Rings are compounded of natural or 
synthetic rubber, fluorethylene polymers, and “‘Silas- 
tics” are moided in a complete range of J.1.C. and 
A.N. standard sizes, as well as hundreds of non- 
standard sizes and special shapes. Precision molded 
under rigid laboratory control, Linear “O”’ Rings may 
be depended upon for continuous and lasting service. 

It will pay you to consult Linear during the design 


stages of your sealing applications. 


“PERFECTLY ENGINEERED PACKINGS” 


ITT a Nad 


LINEAR, Inc., STATE ROAD & LEVICK ST.. PHILAQELPHIA 35, PA 


SERVICE... 


1545 EAST FIRST STREET 


YOUR 
NEEDS 


This insulator half ring is an excellent example of Universal's 
ability to design and manufacture ceramic insulators to fi specific 
needs. In addition, it provides every quality of fine porcelain 

uniform density of body, high dielectric factor, resistance to 
temperature extremes, physical shock, fumes, moisture, corrosion 
smoke and acids. For insulators to fit your requirements, consult 
with Universal. An experienced engineer will be glad to assis! you 


SANDUSKY, OHIO 








The UNIVERSAL (U) CLAY PRODUCTS CO. 


ORT re aR RNR RENE EH 


Extremely sensitive 
PRESSURE 
& VACUUM 
Suctehes 


The new Type SB pressure and vacuum switches are for 
use in cpplications in which close on-otf differentials and 
absolutely consistent maintenance of cut-in and cut-out set 
tings are essential in the control of pressure or vacuum. Avail- 
able are two pressure models and two vacuum models. The 
Pressure Switches have adjustable ranges from 0-15 psi and 
adjustable on-off differential from .1'’ we-10"' we. They 
may be furnished as calibrated, micrometer type or uncali 
brated for screw driver adjustment 


TYPE SB 


Electrical ratings at 125/250 V AC between 1200 watts 
and pilot duty depending on differential. The Vacuum 
Switches offer adjustable ranges from 30'’-0" hg vac with 
adjustable on-off differential from .1'° we-10"' we. Fur- 
nished as calibrated micrometer type or uncalibrated with 
screw driver adjustment. Electrical ratings of both models 














1200 watts ot 125/250 V AC 
- Special models available for -equire- 
UNITED ments not included in the specifications 
ELECTRIC ia 
OTSA ETOTEE Complete detcls today. 
co M PANY MT TT | 


Taine aeeme STANDARD & SPECIAL THERMOSTATS 


 ELCUTL ML ET Taee & PRESSURE SWITCHES |I|IIIlIII 
HU I 
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CYLINDERS 


Meet J.1.C. 
PNEUMATIC 
STANDARDS ... 


(Write for FREE copy of these “Standards”) 


COMPLETE MILLER CYLINDER LINE INCLUDES. AIR CYLINDERS, 114 20" BORES, 200 PSI OPERATION; LOW 
PRESSURE HYDRAULIC CYLINDERS, 144" TO 6" BORES FOR 500 PSI OPERATION, 8" TO 14" BORES FOR 
250 PSI, HIGH PRESSURE KYDRAULIC CYLINDERS, 14" TO 12" BORES, 2000-3000 PSI OPERATION, ALL 
MOUNTING STYLES AVAILABLE. 


tN MILLER MOTOR COMPANY 
NL 2002-04 N. HAWTHORNE, MELROSE PARK, ILL. 


CLEVELAND — PITTSBURGH — PHILADELPHIA — DETROIT — YOUNGSTOWN — BOSTON 
HARTFORD —NEW YORK CITY —-DAYTON—ST. PAUL— FORT WAYNE—INDIANAPOUS 


Ca 
MILW AUKEE — NASHVILLE — SEATTLE — LOS ANGELES — SAN FRANCISCO — BALTIMORE 


Sales and Service from coast to coast 
ST. LOUIS and OTHER AREAS. 








i 


If 


COUPLINGS 7 
simplify assembly and maintenance 


1 Couplings connect iris wave 
f the Douglas C-124 
and cabin heater. 

. vanewe of -GO°F 
They withstand a temperature range ei 65' j 
to 450°F with an operating pressure of 2.5 p.s.1. 


Marman YV-Band ‘ 
and expansion joints 0 
Globemaster II anti-icing 


tal flanges welded to the 
k, economical seal and the 
coupling latch 


Marman sheet me 
ducts provide a quic 
quick coupler feature of a 
speeds assembly and disassembly. 


Save Cost, Time and Weight with Marman 


FOR INFORMATION, WRITE DEPT. E-11 


MARMAN 


PRODUCTS CO. INC. 


940 WEST FLORENCE AVENUE 
INGLEWOOD, CALIFORNIA 





ENGINEERS 
DESIGNERS 
PHYSICISTS 


The Aerophysics & Atomic Energy 
Research Division of North Ameri- 
can Aviation, Inc. offers unparal- 
leled opportunities in Research, 
Development, Design and Test 
work in the fields of Long Range 
Guided Missiles, Automatic Flight 
and Fire Control Equipment and 
Atomic Eneray. Well-qualified 
engineers, designers and physicists 
urgently needed for all phases of 
work in 


Supersonic Aerodynamics _ 
Preliminary Design & Analysis 
Electronics 
Electro-Mechanical Devices 
Instrumentation 
Flight Test 
Navigation Equipment 
Controls 
Servos 
Rocket Motors 
Propulsion Systems 
Thermodynamics 
Airframe Design 
Stress & Structures 


Salaries Commensurate with 
training and experience 
Excellent working conditions. 
Finest facilities and equipment 
Outstanding opportunities 
for advancement. 


Write now—Give complete resume 
of education, background and 
experience 


Personnel Dept. 
Aerophysics & Atomic Energy 
Research Division 


North American Aviation 
INC. 

12214 LAKEWOOD BLVD. 
DOWNEY, CALIFORNIA 
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KOPPERS 
| POLYSTYRENE 
loins the 


"THE demand for certain types of medical equipment sent prod- 

uct engineers into their laboratories, and again they found 
another use for Koppers Polystyrene. They developed an all- 
plastic blood and plasma infusion set with a heart of Koppers 
Polystyrene. The filter housing for the woven nylon filter drip- 
meter is a rigid, transparent, completely sealed tube of polysty- 
rene which has higher resistance to breakage than glass. Poly- 
styrene needle adapters, at the ends of vinyl tubing, provide a 
tight, secure fit to the needle, and permit visual evidence of 


blood flow. The unit is sterilized before shipment and is dis- 
Saftiset* and Saftifilter* are molded by Mod- 
ern Plastics Co., Los Angeles, California, for . bes 2 . or ; 
Cutter Laboratories, Berkeley, California. for use in military field emergencies, receiving stations and base 


carded afier use. These all-plastic, low-cost infusion sets are ideal 


hospitals as well as in normal hospital applications. 

Koppers Polystyrene 81 was used in these sets because its high 
heat resistance and easy moldability resulted in a faster molding 
cycle, and produced a light weight unit with a high resistance 
to breakage. 

Technical data on the molding characteristics of Koppers 
Polystyrenes are available upon request. As always, we want to 
work with you to obtain the best results from your use of Poly- 
styrene .. . to solve your particular molding problems (with 
special attention to military end uses) ... and to design new prod- 
ucts to be made from Koppers Polystyrene when the supply situ- 
ation again becomes normal. 


*Cutter Laboratories Trade Name « 


Koppers Polystyrene has made Many Products Better and Many Better Products Possible. 


ah 


| 
 KOPPERS 
Ww 


KOPPERS COMPANY, INC., Chemical Division, PITTSBURGH 19, PA. 


SALES OFFICES: NEW YORK BOSTON « PHILADELPHIA CHICAGO DETROIT +» LOS ANGELES 
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ACTING DISC-TYPE 


et 


- DINGS DIRECT 


C 
MAGNETIC BRAKES — AC OR P 


with these new design features: 
© SIMPLE © COMPACT * NO SOLENOIDS 
© NO MECHANICAL LINKAGES © HIGHEST THERMAL RATINGS 
© INSTANT, SMOOTH OPERATION © EXTRA SAFETY FEATURES 


@ THE new Dings Disc Type Magnetic Brake « 
siqued co mop ap iubeer SEAETEE , to hold 
the load with absolute dependability and to 

no drag. Typical applications: machine 

cranes, elevators, screwdowns, etc., and a 

other applications where automatic, controlled 

is required. Di i and 


FEATURES AND ADVANTAGES 
Senietlechomec, tetanic » BO me- 
chanical linkages. Friction disc, pressure Springs 
and magnet constitute the heart of the wa (See photo 
eer at lower left.) 
, ARO R TTS RE ee 
sr ESE. , HIGHEST THERMAL RATINGS. New highs in ther- 
Sh th Below: The entire unit, disassem- mal ratings have been obsained in the Dings Brake. 
ener a tegen bled Few ports, simplicity keep Catalog B-4000-A contains exact ratings. 


moved. Note how adjustment 

mc amg made with complete maintenance negligible, assure INST OP TION. M of . 
sembly is measured in thousandths of an inch. Braking 
or releasing is therefore virtually instantaneous. 
EASY INSTALLATION. Brake mounts in 2 few min- 
utes. Dismantling before installing is not necessary. 


EASY ADJUSTMENT. Torque and wear adjustment is 





SINCE 1899 WORLD'S LARGEST 






















friction discs 
steel spring 


wear adjusting nuts 








torque adjusting nuts 


magnet assembly 


















‘pressure plate 
armature 


hub 









stationary discs 


manual release lever 











mounting bracket 


cover 









een 2o Salem cn 6 out of deubte tock 
nuts. inspection of position of manual release 
lever is all that is nzeded to check for wear. 
MANUAL RELEASE. A manual release lever, located 
outside the housing, is standard. Use of lever enables 
ee Seat sivwe chats fone sunaien 
desired. This mechanism automatically resets itself, 
restores unit to usual operating condition when power 
is again applied. 
SAFETY FEATURES: In adjusting, it is i for 
Operator ‘o increase torque ability of magnet to 
release. In addition, the shell of the ing shrouds the 
discs, enabling the operator to an yg i 
: with complete safety while is in 
operation. 
It’s new. It’s different. It’s the combination of advantages 
that make this new braxe worth looking into. 


DINGS BRAKES, INC. 


4740 WEST ELECTRIC AVENUE © MILWAUKEE 46, WISCONSIN 


BRAKE BULLETIN 





SEND FOR i. 


gives complete torque ratings, thermal 
ratings, dimensions describes prin- 
ciple of operation, cunstruction, installa- 
tion. Everyone concerned with brakes 
should have a copy 


A Subsidiary of: DINGS MAGNETIC SEPARATOR COMPANY 


EXCLUSIVE BUILDERS OF MAGNETIC SEPARATORS, LIFTING MAGNETS AND MAGNETIC SPECIALTIES 








THE ART OF 
COLOR AND DESIGN 


2nd Edition just Out! 


Develop improved judgment 
beth color and black and v 
guide tells how to us line 
exture, value, and t 

ms that have uni 
plains new kn 
arrive @t perfect 
gives enlarged 
Judgment Test, & 

Test, and 150 new 
By Maitiand Graves. Pratt. inst 
2nd Edition, 439 pp., 379 iltus.. 
36 charts, 12 color plates. $6.0) 











Just Out! 


ENGINEERING 
GRAPHICS 


» when t se s rather than 
r t a sp problem. By 
John T Rule, tend of Dept. of Graphics and Cur- 
rieula, G'al Science and Eng. M.1.T., and Earle F 
Watts. 296 pages, 422 illus., $3.75 








INDUSTRIAL PRODUCTION 
ILLUSTRATION 


iach 
oth freehand and ins 
sor rm metric 
trime ane gives an orig aa method o 
making axonometr By Randolph Philip rd 
scher and Clifford Harry Springer, both of the 
University a. tHinols, 
Major 
Third Edition. . 
x Hf, 296 ius. $5.75 











DICTIONARY 
* This may be a better way for you to procure OF COLOR 


those special integral parts that your engineers have A practical aid for the se 
ection, We ey gD +] 


designed. It pays you to search for a means to pro- 
Y 
inicat ing prec 


duce a stronger part, make it faster, or to lower its — ' 
I . fication n recor g colors in manu 
ture t olor coding of merchan- 

. rar 


cost. Making it by our Kaufman Process—by single 


ratory, and M. Rea Paul, Consultant 


é ; t 4 eren Ss im acien c reese 
or double extrusion—may be the answer to one or iy A, Wane, Ge. heewiees Goer ba 
Clinic. Second Edition, 208 pages, $25.00 


all of these factors. Send blue prints and specifica- 








tions. We'll tell you what we can do about it. SEE THESE BOOKS 10 DAYS FREE 
THE CLEVELAND CAP SCREW COMPANY I McGraw-Hill Book Co., 330 W. 42nd St, NYC 18 
2917 East 79th Street, Cleveland 4, Ohio Sand mao Seskte) chested betew fer 3 ‘ 


CLEVELAND 7p Qual’ FASTENERS | om 


Hoelscher, Springer, & Pohie—industrial Pro- 
duction tMlustration—$5.75 

) Maerz & Pawi—Dict. of Color—$°..00 
(payable $5.00 in 10 days and $5.00 monthly) 





This offer applies to U. S. only 
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A new addition to Noma’s distinguished 
line of Christmas ornaments is the Glo 
lite Musical Santa, an animated plastic 
figure which can be used as a table or 
mantel lamp, or as a window decoration 
The big brass button on Santa’s coat 
winds a spring mechanism operating a 
Swiss music box. As it plays, Santa rings 
the bell held in his right hand. 

In selecting a plastic for this new prod 
uct, Noma played safe... chose Hercules 
Flame-Resistant Hercocel, the material 


HERCULES POWDER COMPANY Cel se | 


which has proved itself in more than two 
years of use in Noma’'s Bubble-Lites and 
“Fancy Figures.’’ This unique plastic, 
pioneered by Hercules, offers all the fea 
tures of regular acetate, plus the advan 
tage of being a self-extinguishing material 
which can be injection molded 

Hercules Flame-Resistant Hercocel is 
bringing added color and sales appeal to 
a growing list of electrical products. Our 
technical staff will be glad to help you 


apply it to your own needs 


ghts 


i HERCULES Cellulosic Plastics 


NOVEMBER 
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AMP Trade-Mark Reg. | 
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off. 


Proput 
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Nardgle 
Toeronta, Ont 


ENGINEE! 





AMP PRE- 
INSULATED 

DIAMOND GRIP 

Irgde-Mark 

Nae 2 

Solderlées’ Tyeniipals 
shown - her ctr estip 
form -fat: automa rte 
nvdehiie= spp hic Ation 


©. Patent Nos. 2,410,321 
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These improved 
Whiting hoists have few- 

er parts for lower mainte- 
nance with inherent features 
to provide maximum safety 


for increased production—greater handling efficiency 


Whiting’s wide acceptance in industry as 
a producer of reliable materials handling 
equipment is well known. We are privi- 
leged to be the major supplier of motors 


for Whiting Electric Chain Hoists. 


get More with eacanganal 


Eucia Cnt 


(Electro Machines, Inc.) 


' CEDARBURG, WISCONSIN 


Electric Motors 
from 1/30 to 5 
hp. Standard, or 
Designed to Your 
Specifications. 


if you have an vnvsval motor problem please let vs hear from you. 





| Prediction Methods 
Help You Gain 
Months of Time 


Costs are much lower, too 


Whenever emphasis is on speed in delivery, or lower costs, 
consider Spincraft meta! fabricating. Of all the methods 
available for cold shaping flat or rolled sheet metals, the 
spinning lathe, plus special Spincraft forming skills, offers 
the fastest and least expensive means of getting production 
rolling. As an example, consider the parts and assembly for 
the water sterilizer unit illustrated here. From a scratch start 
Spincraft made the required tools, produced the components 
and assembly and began delivery ten days after receipt of 
the order. Months of time were gained, thousands of 
dollars saved. 

Cases like this are everyday experiences at Spincratt — 

on both small and large runs. The answer you 
want cannot be guaranteed, but others have 
» been helped so often and so well that Spin- 
craft has become the world’s largest 
metal spinning and fabricating 

‘i, plant. Call or write 


Components for stain- 
less steel water steril- 
izer—spun, fabricated 
and assembled in rec- 
ord time at lowest 
cost. 


The function, scope, h 

Spincraft metal spinning and fabricating cre dis- 
cussed in this stimulating 40-page, well-illus- 
trated boc“let. A copy is yours for the asking. 





4139 W. STATE ST. 
MILWAUKEE 8, WIS. 


Heretofore known as 
Milwovkee Metal Spinning Co. 
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Thorough degreasing in 
the most modern equip 
ment is just one of the 

details” carefully. at- 


tended to at Accurate 


- 


lowed the auerall Casr af YOunt 


THE manufacture of springs, like the manufacture of 
your product, is the sum of details . . . and the atten- 
tion each of these details receives determines the 
quality of the finished product. Here at Accurate, we 
feel that no detail is too minor to receive the careful 
attention of our skilled springmakers. The result: 
precision springs that exactly meet your specifications 
and do their part in assuring the fine performance 
your product was designed to give . . . and because of 
the rigid adherence to your specifications assembly is 
speeded up, inspections simplified and rejections mini- 
mized. This means substantially lower overall costs 
for you. 


WY, 


MAARAADRALDDARS» ORAS 


LE-NGINEERING NOVEMBER, 


“2, uuUge 


The best way to find out what Accurate can do for 
you is to give us a trial. For a quotation just send a 
drawing and specifications or, if you prefer, Accurate 
engineers will be pleased to assist you with your spring 
design problems. ACCURATE SPRING MBG. CO., 
3815 West Lake Street, Chicago 24, Illinois. 


Write for your copy of the new revised 
Accurate Handbook of Technical Data on 
Springs. This booklet has been out of 
print for some time and if you have 
previously requested a copy and have 
not received it, we would apprecicte 
your asking again. 


Springs 
Wire Fore 


cy 
wtanLiaad 








1. Low Installation Cost 
2. Low Inspection Cost 
Fewer Rejects 
Less Returned Goods 


3 
4 
5. Less Failures in Service 
6 


Satisfied Customers 


WRITE: Belden Manufacturing Co. 
1691 West Van Buren Street 
Chicago 44, Illinois 


CORDITIS-FREE CORDS BY... 


Rele ler = WIREMAKER FOR INDUSTRY 
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Big Advancement in Industrial Weighing | 
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DER «+++ 


SIMPLIFIES 
4 BOTH 
* THE EQUIPMENT, 
% DESIGN AND THE 
. WEIGHING 
*% OPERATION 
~ o 
ne 


Naki” 


@ There is a cell for 
large or small capac 
ity installations. in 
every case accurate 
results are obtained 
even under rapid mo 


tion weighing 


@ The Ametron Electronic Unit is 
easily installed in equipment and re 
places cumbersome levers, pivots, and 
bearings of conventional scales 


The Ametron Eiectronic Scale records the accu 
rate weight applied to the load cells by printing on 
ticket, tape, or ledger sheet. It has applications 
where weighing is done on steel, iron, and other heavy 
products—also for railroads, truckers, shippers, mine 
operators, and factories—whether it is ao dormant or 
motion weighing application 


The unit makes weighing easier, quicker and 
more exact. Being compact, installation is simple as 
compared with complicated lever systems. It elimi 
nates problems encountered in maintenance because 


@ The Recording Unit in 

two models — cabinet or 

panel — can be placed at 

any remote and convenient 

spot so thot the weight is seen the in 
stant the products are being weighed 
Prints on ticket, tape, or a ledger 


of accessibility of load cells and interchangeability 
of cells and recorder components 


The Recorder is a full figure step cam controlled 
mechanism. It includes provision for multiple ranges 
to give increased capacity with high sensitivity and 
accuracy. Both the loud cells and intruments are 
designed to operate over wide ranges of temperature 


Our Sales Engineering Department is prepared 
to assist you in finding the most practical and eco 
nomical answer in applying the Ametron Electronic 
Scale 


STREETER-AMET COMPANY 


4101 RAVENSWOOD AVENUE 


Branches in Pittsburgh, Pa. and Birmingham, Ala. 
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CHICAGO 13, ILLINOIS 


Wagner Quality Motors-: 


POLY PHASE 
SQUIRREL-CAGE 
MOTORS 


ELECTRICAL TYPES 


| CHARACTERISTICS RATINGS APPLICATIONS 


Group or individual drives on machine 
tools, fans and blowers, compressors, 
centrifugal pumps—on any application 
where normal torque motors are satis- 
factory 


Ye-400 hp, 3- or 2- 
phose, 25 to 60 
cycles, all standard 
voltages 


Normal torque, normal 
slip (approximate full- 
load slip less than 5%) 


Crushers, plunger pumps, belt conveyors 
starting under load, large air com- 
pressors, large refrigerating machinery, 
mixers and other high starting torque 
applications. 


1%-200 hp, 3- or 
2- phase, 0 cycles, 
ali standard volt- 
ages 


High torque, normo! slip 
(approximate full-load 
slip less than 5%) 


Ya-150 hp, 3- or 2- 
phase, 25 to 60 
cycles, all standard 
voltages 


High torque, high slip 
(approximate full-load 
slip 5 to 8% or 8 to 13%) 


Punch presses, sheors, metal drawing 
operations, balers and other machinery 
equipped with flywheels or having fly- 
wheel effect 

ntegral horsepower open type poly 

rrel-cage motors in frames 326 ond 
re completely dripproof in the normal 


1-60 hp, 3- or 2- 
phase, 25 to 60 
cycles, 110 to 550 
volts. 


High torque, high slip 
(approximate full-load 
slip 15 to 18%) 


or ceiling horizontal positions, because 
Elevators, cranes, hoists, dumbwaiters. 
are No ventilating openings in the frame 


RP-7 
r open type motors ore not dripproof, but 
»0f construction for normal horizontal 


on be supplied if required 


WOUND-ROTOR POLYPHASE MOTORS 


1 to 250 hp. 3- and 
2-phase, 25 to 60 
cycles, 110 to 550 
volts. 

2 to 200 hp. 3- 
ond 2-phase, 25 
to 60 cycles, 208 
to 550 volts. 


Continuous Duty... con- 
stant or adjustable vory- 
ing speed 


Conveyors, compressors, pulverizers, etc., 
requiring continuous operation. 


Intermittent Service 


Elevator, crane, hoist and similar services 
Crane and hoist duty 


requiring short periods of operation. 
| 


SINGLE-PHASE MOTORS 


MOTOR TYPES CHARACTERISTICS OPEN TYPE RATINGS 


3s 
MOTOR-TYPE VARIATIONS 





Capacitor-start induction, 
high starting torque, normal 
startirg current. For general 
purpose single-phase appli- 
cations 


Repulsion-start induction, 
high starting torque, low 
starting current. For general 
purpose single-phase appli 
cations 


Repulsion-induction, high 
starting torque, fos applico 
tions involving a very long 
starting period 


Split-phase induction, low 
starting torque, high starting 
current. For easy to stort 
small fractional hp applica 
tions 


Ve-3 hp, sleeve or ball bear 
ings, rigid or resilient base 
115, 230 or 115/230 volts, 
25 to 60 cycles 


42-15 hp. Sleeve bearings 
rigid base all ratings; ball 
bearings through 7/2 hp; re 
silient base through 1'/2 hp 
115/230 velts (fractional), 
110/230 volts (integral), 25 
to 60 cycles 


or ball beor 
ings, rigid base 
volts, 60 cycles. 


1-5 hp. Sleeve 


110/220 


1/20- hp, sleeve or boll 
bearings, rigid or resilient 


base. 115 of 230 volts, 25 
to 60 cycles 


Type TK, totally enclosed non-ventilated 


Ve-V2 hp 


Type TA, totally enclosed non-ventilated, 


2-3 hp 


Type HA, totally enclosed non-ventilated 


explosion proof, 2 hp 


Type HG, totally enclosed fan-cooled 


explosion proof, 1-3 hp 


Type TB, totally enclosed non-ventilated, 


1/20-'4 ho 
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MULTISPEED MOTORS 


Multispeed squirrel-cage motors are used where more than 
one running speed is required, but where close speed 
regulation is not required. They ore built with the same 
electrical choracteristics and the same types of enclosure 
as single speed motors. 


SPLASHPROOF 


Type XP-1, normal torque, %-125 hp, and 
type XP-5, high torque, 3-50 hp. 50°C, 
single speed, ball bearing, rigic base, 
horizontal. 





——E — — 
CHARACTERISTICS | SPEEDS APPLICATIONS 


TOTALLY ENCLOSED NON-VENTILATED ——— + 


Constant Torque motors have Typical applico 
thons, stokers, con 


veyors, printing 


the same torque ratings of 
Type TP-1, normal torque, Y—15 hp. 55°C, single eoch speed ond the hone 
speed, sleeve or ball bearings, rigid base, power vores directly os the presses 
horizontal. speed 


—_———_— _ a 


TOTALLY ENCLOSED FAN-COOLED 
Steel Frame Construction 
Type CP-1, normal torque, 1-250 hp; type CP-5, 
high torque, 3-75 hp. Standard 


Variable Torque motors have Typico!l opplico 
tions; fons, biow 
direct!y proportional to the ers, centrifugal 
speeds and comeqvently the pymps and smilor 
horsepower vories as the opphc ations 
square of the speed 


4 torque ratings which ore 


Type HP-1, normal torque, 1-250 hp; type HP-5 —— one 
' 


high torque, 3-75 hp. Explosion proof | 
Constent Horsepower motors | Typical opplice 
hove the some horsepower tions; tothes, bor 
roting at each speed and the ing machines and 
torque vories inversely with other machine 
the speed fools. 





Cast Iron Frame Construction 
Type EP-1, normal torque, 2-250 hp; type EP-5 
high torque, 3-75 hp. Standard 

“ype JP-1, normal torque, 2-250 hp; type JP-5 
high torque, 3-75 hp. Explosion proof 


GEAR MOTORS 


Wagner single-phase and polyphase squirrel-cage motors, open and 
enclosed types, combined with nationally known gear units. 1/20 
to 50 hp. with speeds and mountings to meet most requirements. 


DIRECT CURRENT MOTORS 


A companion line to Wagner alternating current motors, built to enable 
appliance and machinery manufacturers to supply Wagner motors on 
units destined for areas served with direct current. 1/6 to 3 hp, sleeve or 
ball bearings, rigid or resilient base, 115 and 230 volts. 





INCREMENT TYPE 
MOTOR AND STARTER 
COMBINATION 


A low-cost combination of a 
polyphase squirrel-cage motor, 
wound with two parallel stor 
cw ts, and a magnetically oper 
ated two step increment type 
starter, which limits the inrush of 


current at starting 


.. 
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JET PUMP MOTORS 


Type RK—Single-phose, capaci 
tor-start, open type, 40°C. with 
round frame, ball bearings, and 
NEMA face type back endplote 
for horizontal or vertical end 
mounting. Built to NEMA stond 
ard dimensions and performance, 
in ratings “« to | hp, 60 cycle 
3600 rpm, 50 cycle 3000 rpm, 
115/230 volts 


ca amaserene” 
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FAN DUTY MOTORS 


Type TM — Shaded-pole, totally 
enclosed non-ventilated, no 
temperature rating, for shaft 
mounted propeller fans which 
drow oir over the motor. 1/125 
1/80, 1/40, 1/30 and 1/20 
hp, sleeve bearings, round frame 
or with rigid or resilient base. 3 
speed reactor controllers con be 
supplied if specified 





DRY-TYPE TRANSFORMERS 


Type AE—Two coil single-phase. Ratings 1-10 
kvo—Designed for woll mounting, ond suitable 
for indoor or ovtdoor instaliction. Approved by 
National Boord of Fire Under 

writers. Ratings 15-200 kvo 

Designed for floor or plotform 

mounting. For indoor service only 

Type AP two coll three-phose 

dry-type transformers and Type 

AA single-phase dry-type auto 

tramsformers are also avolable 








WAGNER ELECTRIC CORPORA‘ION 
6406! Plymouth Ave., St. Lovis 14, Mo., U.S.A. 


STRIAL BRAKE 


BRANCHES IN 31 PRINCIPAL CITIES 





SOLENOID VALVES 


have working pressures range as high as 3000 psi. They 

were specifically designed for remote push button control 
of hydraulic systems, as 
well as for the handling 
of any non-corrosive 
fluids. The poppet con- 
struction eliminates 
leakage. The impreg- 
nated coils are oil and 
moisture resistant. The 
unit can be mounted in 
any position. 


PRODUCTS OF 


ENGINEERING 
COMPANY 


725 CUSTER AVENUE 
EVANSTON, ILLINOIS 


ADJUSTABLE 


FLOW REGULATORS 


for cylinder speed control over a 50% range are buiit 
for pressures to 3000 psi. Model 320 shown meets require- 
ments for cylinder speed adiustment yet maintains con- 
stant speed regardless of work or pressure fluctuations. 
There are types for Machine Tools—Earth Moving, Material 
Handling and Farm Equipment—Packaging Machinery — 
Steel and Paper Mills—Refineries— Oil Fields and Printing 
Presses. 


MICRONIC 


LINE FILTERS 


are made in pressures to 3000 psi for air, oil, water and 
other fluids. They are compact permitting more simplified 
design, have built-in durabil*y, and are easy to clean. 
The Micronic element filters to 40 Microns providing full 
protection for pumps, valves and cylinders. The elements 
which are low in cost are easily replaced. They make 
possible moximum flow with a minimum pressure drop. 


RITE FOR OUR ENGINEERING COOPERATION AND 
2 FURTHER DETAILS 


Sl ' -ective manufacturers 


sou SHAW 


... for new product 
designs in Thermoplastics 


When you want new ideas in plas- 
tics, follow the example of other smart 
manufacturers — call Shaw! From design and 
development to materials handling, Shaw's 
extensive facilities and molding know-how 
are your guarantee of the best possible 
product ... at the lowest possible cost. 


The Tu-B-Tec Toothbrush Protector, (illus- 
trated) designed and molded for Simmons 
Kit Co. well demonstrates Shaw facilities in 
action. The problem was to develop a tooth- 
brush protector which was smartly styled, 
compact, able to withstand rough usage, and 
still be extremely low-cost. Shaw's solution 
more than meets these requirements 
and through conservation of the Thermo- 
plastic material inherent in the design, plus 
the proper molding methods—it is produced 
for 1/10 of the former model's cost! 


Its advantages of a self-hinged closure . . 
molded in lightweight, unbreakable, chemi- 
cally inert polyethylene; are making Tu-B-Tec 
the most successful toothbrush case on 
the market. 


NOTE: Let SHAW solve your plastic problems 
Write for Free brochure, today! 


—<\. SHAW INSULATOR COMPANY 


ae TY | 
160 Coir street © 


\s 


IRVINGTON I1_N J 
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AN EXAMPLE OF A 


Staling-Guiding Shape 


% 
if it needs a special shape 


to seal, guide or protect 
we can design it... 
mass produce it... 


economically 


Perhaps your product has a panel, door or 
window that slides, lifts or swings. It may 
need a guide or channel to control its motion. 
It may require a seal against heat or cold, 
dust or moisture. 

If so, we can design a shape to meet your 
specific need. We can mass produce it at low 
cost—in metal, rubber, plastic or fabric. And 
we can bond together any combination of them, 
through unique processes we have developed. 

The result may be a special shape, such as 
the window channel and seals we produce as 
original equipment for leading motor car man- 
ufacturers, with either electrical or manual 


contro]. Or it may be a complete assembly, spe- 

cially engineered to solve your particular seal- 

ing or guiding problem. We are now turning 

out such assemblies for military equipment. 
If this design experience and specialized 

manufacturing approach suggest a solution to 

one of your problems, 

we'd like to discuss it 

with you. Or write for 

a copy of our new book- 

let, ‘‘We Put Ingenuity 

into SHAPE,” which 

further explains our 

facilities. 


DEPT. D. GENERAL OFFICES: 2130 WEST 110 STREET + CLEVELAND 2, OHIO 
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Rarely does a process as new, relatively speaking, 
as Metal Mold Centrifugal Casting score so many 
outstanding successes in so short a time . . . and in 
such varied fields of application. This remarkable 
acceptance is probably due, in great part, to its 
unusual versatility. 


These applications cover a wide range of cylindri- 
cal products in gray and alloy iron, as well as 
carbon, low alloy and stainless steel. Four typical 
uses in gray and alloy iron are shown at the right. 





Rega f the end use, one factor remains con- 


stant: hid ity at low cost. Metal soundness, 
uniform wa pas, ease in machining, and 
broad size range 


Metal Mold Centrifuga 


ed when you specify 


We have a brochure describing t : 
sibilities of Metal Mold Centrifugal Casti 
many engineers and production men have foun 
valuable. If you would like to have a copy, write 
us here in Burlington. 


908- 


UNITED STATES PIPE & FOUNDRY CoO. 


Speci bieduio Lwin 


BURLINGTON, 


AMERICA’S LARGEST PRODUCER 


OF CENTRIFUGALLY CAST FERROUS METAL 


NEW JERSEY 


PRODUCTS IN TUBULAR FORM 





_ CONCENTRIC, SOUND AND EASILY MACHINED — 

’ The lower range of casting sizes for the versatile 
Metal Mold centrifugal casting process is illustrated by 
the small iron tubing (144” IPS) used in this popular 
Inversand Water Filter and Softener 
(courtesy Hungerford & Terry, Inc.) . The excellent 
concentricity, soundness and uniformly good machining 
characteristics make this iron tubing most useful for 


processing equipment. Considering the relatively 
low cost, it exemplifies “quality with economy”. 


_ CLOSE DIMENSIONAL CONTROL AND SOUNDNESS — 
‘The columns of this machine—a combination of 
Astandard Walker-Turner 20” power feed drill heads — 
(courtesy Walker-Turner Division of the Kearney & 

4 - Trecker Corporation) typify the close dimensional 

. _ control and soundness obtainable with Metal Mold 


ir il castings. These straight, close-grained 
iron columns offer many advantages—good dampin,: 
; high compressive strength, freedom from 
and “soft” spots and machinability reportedly 
better. Prices are competitive. 


TAILOR-MADE TO STAND UP LONGER — The miles 
of steel carried by the centrifugally cast run-out 
table rollers in this Hot Strip Mill (courtesy 
United Engineering and Foundry Company) 

call for a “tailor-made” alloy iron capable of taking 
the shock, wear and abrasion that continuous 
service demands. The Metal Mold process provides 
table rollers that meet all of these severe 


~ MOST EFFICIENT AND ECONOMICAL WHERE 
" MASS AND WEIGHT ARE “MUSTS” — 
f /Padder and squeezer rolls of the type 
ot ed in this three-roll heavy duty padder 
( Morrison Machine Company) 
are made of gray iron and represent the 
tr range of the Metal Mold centrifugal 
process. In applications of this nature, 
mass and weight are required, no other 
i can do the job as economically 
us efficiently as gray iron. 
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ZAPON Ser r 1) starts with the Customer 


Request. It 1s the spring board for action in the customer's 
interest. Infinite details must be checked and re-checked—the 


thousand and one “little things” that can become real problems 


ZAPON techmeians overlook nothing that helps assure a finish 
that charms the eve on the sales Hoor and stands up to daily 


use and abuse or that meets exacting government “specs.” 


Let a ZAPON Customer Service representative prove Ss 
From Kever In: to vou 


an 
& 3 Service from every angle... 


4ap¥ 


that’s 
ATLAS POWDER COMPANY 


Industrial Finishes 


Stamford, Conn. North Chicago, Ill. 
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LAPLANT-CHOATE HYDRAULIC UNITS 
make the Gradall do things 
ONE MACHINE never did before 


LPC HYDRAULIC UNITS combine 
Speed, Power, Versatility, Simplicity 
and Trouble-Free Operation to make 
GOOD equipment still BETTER! 


FOR this multi-purpose construction machine, Gradall engineers wanted 
precision work for a wide variety of jobs from excavating to snow 
removal work that was out of the reach of ordinary construction 
machines. That's why they selected 7 LaPlant-Choate hydraulic jacks 
and 5 pumps to provide maximum power, operating smoothness 
and precision, instant response to controls and trouble-free operation 


Design your product for better performance 


Use of one installation with mul- 


For a Compact, Complete 


When you standardize on LaPlant 


Hydraulic Installation 
Use the Famous 
LPC Fluid Power Control 


Pump, valve and oil reservoir are all combined 
inte @ single compact unit. This new “closed 
system” design pletely elimi long 
suction lines, reduces the hazard of leaks and 
assures greatly increased speed and efficiency 
In addition, the entire unit is skillfully engi- 
neered and precision built for utmost sim- 
plicity, easy servicing and long, trouble-free 
operation 
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Choate Hydraulic Equipment for 
your product, you can be sure of 
greater sales advantages that add 
up to more profit. Here are a few 
of the features that will make your 
product beter—Compact Design 
with the all-in-one fluid power 
control; Versatile Application for 
any type of equipment; Multiple 


tiple valves, combinations and oil 
circuit variations; Positive Finger 
tip Control for operating accuracy 
and precision; Easily Installed and 
adaptable two a wide choice of 
mountings; Low Maintenance and 
Long Life under the most adverse 
operating conditions 


Write for complete information about making your products easier to 
design, manufacture, sell and service. Ask for Bulletin B-1152B 
LaPlant-Choate Manufacturing Co., Inc. 

Cedar Rapids, lowe 





metals 

metal fabricators 

plastics 

plastic processors and fabricators 
rubber 

wood 

glass 

other materials 


rea wroanren 


EMERSON -PeELECTRIC | 
Seeomae ane 





lacquers, enamels and coatings a 


decalcomania loc De ‘ & 


« 
. for 
motors and generctors 


controls 
other electrical parts 


PAeert) 


transmissions 

flexible shafts 

bearings 

hydraulic and pneumatic equipment 
pumps and compressors 
instruments and controls 
lubricating systems 

flexible tubing and hose 
fittings and valves 

gaskets, packing and oil seals 
fastening devices 

other mechanical parts 


pare 


ornreTa-~O QAerT8a 


cg Ngee 5. 5 NO a 


welding, brazing, hardening a 


duplicating equipment 
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eee 
facturers’ cata- 


logs—containing comprehensive information 
on motors, controls, and other electrical parts 
—are instantly available in Section 3 of your 
new 1952 Sweet's File for Product Designers. 


The other sections of this Sweet's File contain 


additional catalogs covering a wide range of 
materials and equipment... useful and up-to- 
date information on product forms, character- 
istics, performance and use. 


HEINZE 





MERCOID] 











This grouping of manufacturers’ catalogs, in 
sections according to products or use of prod- 
ucts, is made for your convenience, so that you 
can more readily compare one product with 
another. Indexes of manufacturers, products and 
trade names lead you quickly and easily to the 
catalogs you are looking for. 

Sweet's is working constantly to get more 
manufacturers to send you their catalogs in this 
easy-to-use form. If you fail to find what you 
want, please tell us. 








cuit) ELECTRIC HEATING UNITS 
RACINE | y On Airplanes 


in high altitudes and sub- 
zero temperatures, Vulcan 
Electric Heating Units 
hold lubricants in a liquid 
state 


They're used also as anticipators in thermostatic 
control: in guided missiles and in speed indi 


cators 


Vulcan electric heat is helping in many new in 
OIL HYDRAULIC PUMPS ventions for both war and peace. To assist in 
the further development of your ideas, Vulcan 
heating designers will be glad to join their 
know-how to yours 


A visible leak in your hydraulic circuit would be 
stopped quickly. Bypassed oil is a “leak” in your 
circuit A loss to you. RACINE Variable Volume 


Pumps, with their automatic governors, deliver VULCAN ELECTRIC CO. 
only the volume of oil needed for the job. There ‘ ’ DANVERS 18, MASS 


is no excess to be lost through relief valves, to 
Re . a Makers of Vulcan Electric Soldering Tools, Electric Sol 
heat the circuit, to waste horsepower. Simplicity, der Pots, Electric Giue Pots, Electric Branding trons 
: and Electric Heating Units. $ 


ethciency, a lower first cost are yours when all 











elements of the circuit are productive —and all 
the oil is on the job. RACINE Variable Volume 
Pumps, Valves and other hydraulic units can add 
much to your hydraulic equipment. Write for 


catalog P-10-D. It’s new and complete. 
RUBBER 
MOLDED PRODUCTS 


made to your specifications 
NATURAL ©- SYNTHETIC 


SPONGE OR =e SOLID RUBBER 
HYDRAULIC BOOSTER 


Noy 


PUMP AND RESERVOIR UNITS 


HYDRAULIC 

- | . col 4-WAY VALVES 
i 6 th »-color “tr . . 

hydraulic parte P-10-D a The ability to meet exacting require- 

hee the full story oe ments in Rubber Molded Products 
RACINE Variable Vol - es has made Van Cleef Bros. a depend- 

> s _/ es 
Bee = edeed ar able and valued source of supply for many 
3005 rs ana actkag . . 
ee a manufacturers who requive nothing short 
Tool & Machine Co ; of precision. This has made customers of 
1772 State Street, Racine long standing. Send your drawings, 
Wisconsin. : : 
outline your requirements and let us 


yok QUALITY ayo quote on your precision molded 


par rubber parts. 
ee VAN CLEEF BROS NC. 


%c, 
E7001 ong MACY 


7800 WOODLAWN AVENUE © CHICAGO 19. ILLINOIS 
SS 
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MAKE TAYLOR YOUR HEADQUARTERS 
FOR FULL-LINE SERVICE 


If you are a hard-to-please customer who 
demands the best in laminated plastics and 
insists on service, why not join the hundreds 
of companies who a0w enjoy the plus-values 
of Taylor full-line Service? 


Yes, from one supply source you can get Taylor 
Vulcanized Fibre, Phenol Fibre, and Glass 
Melamine and Silicone Laminates in a wide 
variety of grades—in sheets, tubes, rods, strips 
and coils. You'll find a dependable source of 
supply, too, for precision-made parts fabri- 


cated to your specifications having the physical, 
electrical, mechanical and chemical character- 
istics you require. And, you'll find the engineer- 
ing assistance you need when you're stymied 
with any problem involving laminated plastics. 


Whether we have the opportunity of serving 
you from our main plant at Norristown, Pa., 
pictured above, or from our West Coast 
plant at La Verne, California, you are assured 
of the same Taylor quality products and 
full-scale service. 


f------------------ 


l Here is the Taylor 62-page 





catalog. It contains specifications 
and description of Taylor 


TAYLOR FIBRE CO. 


NORRISTOWN, PENNSYLVANIA yourself how you can make your 
product or part better with the use 


of these plus-value materials. 


WEST COAST PLANT: LA VERNE, CALIF. 


favlor 


OFFICES IN PRINCIPAL CITIES y 
Write today for Catalog PE11, 


1 
| 
I 
| 
| 
Laminated Plastics. See for ; 
| 
| 
| 
| 
| 


speeeeenenenenenanenabeniienenall 
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we asc Super Sow attachment tor heovy-duty Ya" electric drills 
pr e po portable po ow for cutting woo 
siding. Tre fibre, Formica, 9° 
vonize - 


4 sheet 
ony * : 


curves, 


Ss. TOOL 
Joliet, 


actuated by o* eccentric |S the 
w, Ampco Metal wos selected 
+ this port. becouse of its 


as the ide 

high strength to resist wear 

The Super ow con be ysed for continues service, 
doy i" and doy ovt 
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Centrifugal Casting 














You can save plenty of money and eliminate lots 
of trouble with high-strength Ampco Metal. 





You see, Ampco Metal resists wear — such types Dimes Sand-cont 
of wear as erosion, abrasion and cavitation-erosion one 





It also resists corrosion. That's why so many de- 
signers are putting Ampco Metal to work in their 
products. They want longer part life, better per- 
formance, 

Moreover, thanks to its various hardness ranges, 
Ampco Metal is ideal for a wide variety of product 
services and plant-maintenance jobs. It resists both 
wear and squashing out — stands up under the 
heaviest kind of service. 

And Ampco Metal is easy to use. It’s available 
in bars, sheet, plate, tubing, sand and centrifugal 
castings, forgings, wire and welding electrodes — 
practically any form you’ want. When extra per- 
formance life is needed both in manufactured prod- 
ucts and in production, specify Ampco Metal 
Consult your nearest Ampco field engineer or 
send coupon for further information. 





Reg. U. S. Pat. Off., Ampco Metal, Inc 


nd mail today, eg re 








n 
. up? 
Tear out this ©° P 
AMPCO METAL, INC., Dept. PE-11, Milwaukee 46, Wisconsin 
Send me your free Amy 


descriptions and general apy 


Ampco Metal, Inc. 


Milwaukee 46, Wisconsin Name 


West Coast Plant 
Burbank, California 


Cc ompany 


SHENANGD Comore” 


oe KEY TO SAVINGS 





Typical of some 

of the larger parts cast 

centrifugally and precisely 

finished at Shenango, this is 

a 45” cylinder bushing for use in 

a big hydraulic metal forming press 


CENTRIFUGALLY CAST BY SHENANGO... 
for a longer life under pressure 


HERE'S a way to save impor- 

tant money on symmetrical 
pzrts subjected to high pressures 
and stresses. You can do as so many 
companies do—turn to Shenango 
for centrifugally cast parts or as- 
semblies .. . large or small... 
ferrous or non-ferrous . . . semi- 
machined or precisely finished to 


specifications. 


At the modern Shenango works 
you'll gain by the most advanced 
techniques in centrifugal casting. 
Metal for metal you get greater 


RED: BRONZES 
MONEL METAL 


MANGANESE BRONZES 
NI-RESIST 


strength and better resistance to 
wear or abrasion, to say nothing of 
relief from sand inclusions, blow 
holes and other often hidden defects. 


GET ALL THE FACTS on Shenango 
time-and-money-saving service and 
qualities. Send for Bulletin No. 150 
on non-ferrous parts; Bulletin 
No. 151 covering parts of Meeha- 
nite Metal, Ni-Resist and special 
alloy irons. 

SHENANGO-PENN MOLD COMPANY 


690 West Third St. « Dover, Ohio 
Executive Offices: Pittsburgh, Pa 


ALUMINUM BRONZES 
MEEHANITE METAL 


Propuc 


is basically a casting process 

the bonding layer being an inter- 
metallic compound of the two 
joined metals. Pure aluminum 
and the generally used casting 
alloys can be bonded by this proc- 
ess to cast iron, carbon and alloy 
steels, or stainless steel. Heat treat- 
ment after bonding is possible 


APPLICATIONS 


Applications of the ALUMIBOND 
ING process of molecularly bonding 





aluminum and its alloys to steel or iron 


may be grouped into four classes 


Ze 


LIGHTWEIGHT 


Combining the lightness 
of aluminum and the strength 
of steel and taking 
advantage of the machinability 
of aluminum 








Pat 
mp 
BEARING PROPERTIES 





i 


Ja 


CORROSION RESISTANCE 





WRITE TODAY 
FOR ALUMIBOND* 
BOOKLET 





ARTHUR | TICKLE 


ENGINEERING WORKS 





27 Delevan Street 
Brooklyn 31, N.Y. 
Telephone: Main $-4200 
"Copyright 1951 
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Verascobe Stereo Viewer 
Molded for 
Busch Camera Corp 


Chica ge 


, = 
et 


i 


ELMER E. MILLS CORPORATION 


tie? 


2930 NORTH ASHLAND AVENUE © CHICAGO 13, ILLINOIS 





O produce many thousands of cast bronze 
bearings day after day, to the uniformly high quality 
synonymous with the name Bunting requires precise 
foundry control. This control starts with the raw mate- 
rials necessary for production such as molding and 
core materials, core binders, fixed carbon fuel, pre- 
alloyed metal in ingot form purchased to Bunting’s 
own rigid specifications, and virgin metals used for 
ladle additions to control metal composition. Then, too, 
melting and casting procedures are carefully con- 
trolled for the following reasons: 


@ te keep gas absorption during melting to a mini- 
mum, thus assuring sound, gas-free castings. 


@To effect complete deoxidation of the metal in the 
ladle before pouring. 


3 a insure that each particular casting is poured at 
the precise metal temperature consistent with 
highest quality. 


@ To insure that molding and core materials are so 
processed that the correct properties are obtained 
for good castings, and 


To insure metal of uniform composition meeting 
the specification. 


Trained foundry and laboratory personnel are re- 
quired to carry on this exact control as well as chemi- 
cal and metallurgical equipment of the latest design. 
Bunting has always taken pride in being the leading 
producer of bearing bronze of the highest quality and 
has the facilities to maintain this leadership. The 
Bunting Brass & Bronze Company, Toledo 9, Ohio. 
Branches in principal cities. 


BRONZE BEARINGS 


PRECISION BRONZE BARS 





on NORGREN 


for air-control panels on ail large presses 


Service Operations 


@ Spare Parts Stock @ Maintenance Costs 


One of the Nation’s largest, most mod- 
ern automotive press plants uses 8 
Norgren units (exclusively) in each air 
control panel for ali large Hamilton 
presses. Standardized piping and con- 
trol hook-ups for substantial savings 
and greater press efficiency. 


A Norgren Lubro-Control unit filters, regulates, 
and lubricates air to the “iron hand” which auto- 
matically pulls stampings from the press. Norgren 
Filters, Regulators, and Relief Valves serve the pres- 
sure and counterbalance cylinders...and a Nor- 
hicccieimaiiitains gren Lubricator serves air tools, such as die grind- 


APPLICATION DATA SHEET No. 110 ers, etc. 
C. A. Norgren Co., 228 Santa Fe Drive, Denver 9, Colo 


Lubricators, Regulators, Filters, 
Relief Valves, Check Valves, 

Air Governors, Needle Valves, 
Hose Assemblies and Couplings. 








! 
i] 


VJ 


25 YEARS OF HELPING AIR POWER SERVE INDUSTRY BETTER 


\ 
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One of Several Parts of a Cata- 
lytic Cracking Plant Produced for 
the Petroleum Industry 


Pressure Vessels for the Chemical 
and Allied Industries. 


Heavy Press and Machine Frames 
ond Boses for the Machine Tool 
Industry 


Diesel Engine Crank Cases and 
Frames for the Marine and 
Electro-Motive Field 


k qT 


Crank Cases, Frames, and other 
Parts for Manufacturers of Marine 
Steam Engines of Uniflow or 
Multiple Expansion Type, 


illustrated above is a group of marine steam engine 
frames in the machine shop of the Steel-Weld Divi- 
sion in the Mahon plant. . . these and many others 
similar in design have been Steel-Weld Fabricated 
and completely machined by Mahon for both diesel 
and steam marine engine manufacturers through- 
out the country. If savings in time or production 
costs can be effected in your manufacturing opera- 
tions through Steel-Weid Fabrication of parts, assem- 
blies or fixtures, it wiil pay you to investigate Mahon 
facilities and technical services. You will find an unique 
source with complete, modern fabricating, machining 
and handling facilities to cope with any type of 
work regardless of size or weight . . . a source where 
skillful designing and advanced fabricating tech- 
nique are supplemented by craftsmanship which 
assures you a smoother, finer appearing job, em- 
bodying every advantage of Steel-Weld Fabrication. 


THE RR. CC. MAHON COMPANY 
DETROIT 34, MICHIGAN 


Engineers and Fabricators_of Steel in Any Form for Any Purpose 


NOvEMBI R, 








SPECIAL APPLICATION MOTORS 
ay Nagle). ) Van le) $3420)0 041 


Lightweight universal 
motor for portable de- 


vices requiring a self- = 
high-speed = 


ventilated, 
motor 


Typical of the fields in which Lamb Electric 
Motors have gained a reputation for outstanding 
performance, are aircraft components, business 
machines, industrial and commercial equipment, 
household appliances, machine tools and 
portable electric tools. 


Back of the good performance of Lamb Electric 
Motors is the fact that each motor is designed for a 
particular product or device, thereby insuring 


exact mechanical and electrical requirements 


In addition to providing dependability, this 
special engineering usually results in savings 
in space, weight and cost factor 

The Lamb Electric Company *¢ Kent, Ohio 


THEY'RE POWERING 


AMERICA'S Fines PRODUCTS 
— 


cl 


Universal motor parts for 
portable electric tools 
gorage equipment and 
other industrial devices 


Low weight universal 


motor with long lubrico ~ 
tion life, for home aa 
oppliances sirens ond 


many other applications a * 


A 


0 kb 


Universal motor with 
shoft carried on double 
row ball bearings; de 
veloped for vse as a 
high-speed grinde: 


\ C™- 
“e CARD 


Pianetory inbuilt speed Series universal motor 
reducer permits o stroight with inbuilt gear reduc 
line drive, symmetrical tion and drive shoft at 
construction; insures good right ongles te aormoe 


performance. ture shoft. 


Electuic 


SPECIAL APPLICATION MOTORS 
FRACTIONAL HORSEPOWER 
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“TReoll 


SCREWS, BOLTS, NUTS 
and SPECIAL FASTENERS: 


REDUCE ASSEMBLY TIME 


Workmen gain time assembling with 
Pheoll screws, bolts, and nuts because 
they are accurately threaded, drive 
easily, seat rapidly, grip tighter—as 
suring stronger assemblies, easier in- 
spection and less rejects. 


Sane Costs. Increase Propels 
with these a 


ASK abour 
PHEOLL 
Machine Bolts cout Machine ne 
Cap Screws Cia! Se 
Screwst « T 
| Stove Boits+ 
——__ 


tFurnished in ietneenies 3 


BD ond Phillips Recessed Head Types 


SCREWS © BOLTS © NUTS. 


whan. Ur yee AW. pp 
ult the Regardless of the in- 
ohne tricacies of an application, 
you can depend on 
prompt and thorough 
evaluation by experienced 
engineers of The A. W. 


Haydon Company 


From problem statement 
' 
through quantity pro- 
duction, the specialized 
know-how of The A. W. 
Haydon Company is de- 
voted to expeditiously 


fulfilling your requirements. 


She 


A.W-PAYDON 


221 NORTH ELM STREET 
WATERBURY 20, CONNECTICUT 
Design and Manufacture of Electrical Timing Devices 


WRITE FOR 
CATALOG 


ALUMINUM 
EXTRUSIONS 


fast deliveries 


on A, B,C and E Allotments 


Any shape that can he contained in a 6 inch circle. Any length 
up to 40 feet. Send drawings, specifications and data. 


Fabrication facilities available ! 


We are equipped for aluminum fabrica- 


tion from extrusion to finished product. 
Address Dept. PE-11 


MICHAEL FLYNN MANUFACTURING COMPANY 


700 East Godfrey Ave., Philadelphia 24, Pa. 
Telephone Fidelity 2-5500 
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me Nen/CLARE " RELAY... 


a smali, highly sensitive relay 


designed for efficient operation on low power 


; CLARE Type “N” Relays are designed for operation on 
CLARE Type “N_” RELAY extremely low power. A close « ouple d magnetic circuit, 


generous use of magnetic iron, and unusually efficient coil 








design give high sensitivity while retaining high contact 
pressure (minimum 30 grams) and adequate contact gap 
(minimum 0.015"). 
Other important advantages include small size, light 
weight, and especial adaptability to hermetic sealing 
Type “N” Relays having not more than 14 terminals for coil 
and contact springs can be hermetically sealed in 
enclosures of extremely small siz 
For more detailed information on Clare Type “N” Relays 
you are invited to write for Bulletin No. 109. Clare sales 
engineers are located in principal cities. Call them or write 
C. P. Clare & Co., 4719 West Sunnyside Avenue, Chicago 30, 
Illinois. In Canada: Canadian Line Materials, Ltd., 
Toronto 13. Cable Address: CLARELAY. 
SPECIFICATIONS of 
CLARE Type ‘‘N’’ RELAY 
come 


OPERATING VOLTAGE - 6 
ARMATURE 
CONTACT ASSEMBLY Clare Type “SN” Hermetically Sealed Relay 


CONTACTS / 
TERMINALS » 


Shown above is one of the hermetically sealed steel 


DIMENSIONS 


enclosures in which the Type “N” Relay can be sealed 
‘ Dimensions are: Length: 1-7/16 Height: 2-1/16"; 
ner weient Width 1%.” Net weight of relay having 12 ont 
j = springs, six in each pileup, is 5 oz. (approx Note co 
‘ nection diagram clearly and permanenth myrinted on 
MOUNTING ; base of enclosure by silk screen proce 
bo . ‘ Write for CLARE Bulletin No. 109 
25 ¢ 
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M@RF . 
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MORF 


The H. A. Wilson Company has added to its long list of 
pioneering achievements a positive method of thermo- 
static bimetal identification . patterns clearly etched 
on every strip of WILCO Thbermometal. 


Result . . . users of these thermostatic bimetals are fully 
safeguarded against costly assembly errors due to con- 
fusing the low expanding with the high expanding side 


of a strip or one type of thermometal with another. 


Instant Identification—Efched patterns include abbrevia- 
tion of name of material . .. e.g., “MORF” for “MOR- 
FLEX”’—also “LE” or “HE” in large characters for iden- 
tification between the low and high expanding sides. 


For added protection 
cover the entire surface of the Strip . 
the famous WILCO trademark. These etchings siand out 


repetitions of these patterns 
. and replicas of 


prominently on the smallest piece of Thermometal. 


37 Years of Outstanding Service to Customers—Just as 
the etched patterns safeguard the manufacturing customer 
against costly mistakes in assembling WILCO Thermo- 
metal parts. . . so the quality and precision manufacture 
of all WILCO products safeguard him against costly 
deviations in any device using WILCO materials. For 
$7 years, in thousands of applications, American industry 
has found The H. A. Wilson Company a dependable 


wORE 
MORF 
MORE 


L. & 


source of thermostatic bimetal, in sheet or strip, in partly 
or completely fabricated parts, and in a wide variety of 
assemblies. The 36 WILCO Thermometals are adaptable 
to all temperature ranges, deflection rates and electrical 
resistivities. 


WILCO Engineers will gladly cooper- 
ate with you in securing the most 
effective use of WILCO products. 





WIL©CO PRODUCTS INCLUDE: 


Group one—Th 1 (Th ¢ Bimetols). All tempercture 
ranges, deflection rates and electrical resistivities 

Group two—Electrical Contacts including Silver, Platinum, Tungsten 
and their alloys Sintered Powder Metals Precious metal 
laminated collector rings. 

Group three—Clad and Overlaid Composite Materials (Strip Stock 
and Wire) with facings of gold, silver, platinum, copper and 
nickel bonded to copper, beryllium copper, steel ond nickel 
Jacketed wire, silver on steel, copper, invor and other combine 
tions. Rolled Gold Plate and gold filled wire 

Group four—Special Alloys, Ni-Span C* Constant Modulus Alloy 
other special alloys, including high strength and high conductivity 
copper base alloys 

*Reg. Trade Mark The International Nickel Co., Ir 











— 





THE H. A. WILSON COMPANY 


105 CHESTNUT STREET, NEWARK 5, N. J. 
Branch Offices: CHICAGO * DETROIT * LOS ANGELES * PROVIDENCE 


SPECIALISTS FOR 37 YEARS IN THE MANUFACTURE OF THERMOMETALS © ELECTRICAL 
CONTACTS © PRECIOUS BIMETALLIC PRODUCTS AND SPECIAL ALLOYS 


Nov: MBE! 
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ae electric motors 


ing and manufacturing experience of seven generation 


\ the finest type electrical equipment, that's ACE 
by 10 Years Constructions | lectriqnae s de Charleroi, of Belgium 


And world-famous ACEC motors—from *, to 200 hy 


. . 
Desi nin & immediately available to American customers from warehe 
in the United States 
Fn ineerin Conforming strictly ts NEMA FRAMES AND SPECIFI( 
g g PIONS, these |-phase and 3-phase motors are not only product 


» long ¢ \perience and scientific research, but of extreme car 

Fy erence manufacture and close attention to mechanical precision , 

p built to give every possible satisfaction in sery ice to uphol 
world-wide reputation for excellence that ACEC equipme 


plus established 


Branches and representatives of ACEC are | 
4 Modern 50 countries, and service in the United States is ay 
DISTRIBUTORS AND SERVICE SHOPS acro 
P| t Whatever your electric motor requirement rite i 
an $ telephone the nearest ACEC office or representative ——or communi 


cate with us directly in New York. Inquiries and orders re 
prompt attention 


Integral Horsepower Electric Motors— 
34 to 200 hp. 


FULLY GUARANTEED 


Available in the following types: 


Open Drip Proof Motors 
CHICAGO * Totally Enclosed Fan Cooled 
Motors 
. Pump Motors 
NEW ORLEANS Style “C” Face Mounted 
DALLAS AND Style “P” Lertical Solid Shaft 
} ertical Hollow Shaft 
{djustable Speed Schrage Motors 


KANSAS CITY 


LOS ANGELES 
Warehouses 
MOTORS EXCEEDING 200 HP. BUILT TO ORDER 
RLE 
Cee 


ELECTRIC SALES CORPORATION soe essai oi 


_\MainOfice: One E 53rd St, New York.22,N.Y. + Tel: Ploze 8-3105 ATELIERS DE 
a \ CONS 
‘ ‘iekigles ° ‘Sides . Chicage * Konsos City : . : 
0s Wed + New Orleans « Pittsburgh * Loviwille * Montreal ELECTRIGUES de CHARLEROI 
_ Sevemiah.« Youngsiown + Woshington. 0. + Puerig Rice ;, PORRS Depreert ad Meretactuters 
i} 33 * . : . : * s Z . * 
: ; | & " 
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Make General American 
ee your complete molding 


source for defense and 


civilian production. Use 

: most modern produc- 
e tion-line equipment 

available . . . facilities 

unmatched anywhere in 

scope and versatility. 


Take advantage of 
skilled personnel . . . 
engineers, die-makers, 


for plastics facilities <=" 


American’s experience 


i with hundreds of differ- 
Unmd C e eee anyw. ere: ent plastics applications 
eee eS 


... which have speeded 





production and bettered 
products in many in- 
dustries. Write us about 
your problem . . . we'd 
like to help you. 


LOW PRESSURE MOLDING TOOL AND DIE SHOP IN ADDITION... 
48” x 144” low pressure molding General American maintains one General American offers high speed 


of reinforced plastics . . . supple- of the most ext vely equipp Logoquant-treating and painting 
mented by smaller presses. and modern shops in the country. ... plus a complete assembly and 


Completely mechanized. packing service. 





MORE MEN AND MACHINES TO 
PRODUCE YOUR PRODUCTS BETTER 


PLASTICS DIVISION * GENERAL AMERICAN TRANSPORTATION CORPORATION 
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HIGH-SPEED INJECTION MOLDING 


Injection equipment at General American includes 
largest machines ever built. 
An overhead crane supplies material. Continuous con- 
veyors carry away finished products. 


1—2 oz. machine (either Acetate or Polystyrene) 

3—8-oz. machines 5—48 oz. for Polystyrene 

2—16 oz. machines or 60 oz. for Acetate 

10— 22 oz. machines 2—85 oz. machines 

4—32 oz. machines (either Acetate or Polystyrene) 

(either Acetate or Polystyrene) 1— 300 oz. machine 
4 48 oz. machines either Acetate or Polystyrene) 


MULTI-CAVITY COMPRESSION MOLDING 
up to 71" x 74” platen areas 

General American compression presses 
have turned out some of the largest plas- 
tics pieces ever produced 


GENERAL AMERICAN 3-—-2000 tcn presses 2— 1000 ton presses 


1 1400 ton press 4— 500 ton presses 


TRANSPORTATION CORPORATION = =!" 7%, 2,220" 


135 S. LaSalle Street + Chicago 90, Illinois + New York 17, 10 E. 49th Street + Detroit 2, 2842 W. Grand Bivd. 
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COHRLASTIC 


silicone rubber 


aircraft parts 


~ Cohrlastic 
resists temperatures from -100 to +500° F 


Silicone rubber-coated fiberglas fabrics for coil 
seals, ducts, electrical insulation, etc. 
Silicone rubber extrusions of various sizes and cross-sections 
to prints for seals and tubings. 
Silicone rubber sheets, solid and sponge, of various 
thicknesses, for gaskets, seals, vibration dampers, etc. 
Silicone rubber molded parts to customers’ prints and 
specifications for resiliency under extreme temperatures. 
Silicone rubber vibration dampers 
for instruments and other small sensitive apparatus 
Silicone rubber heater elements, light and thin 
for de-icing or warm-up applications. 


° 
White tor technical data sheets or further information on the engineering Of 
Cohrlastic Silicone Rubber into your components 


THE Connecticut HARD RUBBER COMPANY 411 East Street, New Haven, Conn. 
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HOW TO DESIGN 
SMALL PARTS 


to save time — material 


and as much as $30.00 per M 


How a slight change in design saves 
time, material and reduces cost of small 
parts and fasteners is demonstrated by 
these examples. You may find that many 
such items you are using now in quan 
tity could be redesigned to save you from 
$4.00 to $30.00 per thousand without 
impairing the efficiency of the part in 
any way. In fact, many parts are improve d 
in strength by cold-heading. Also, the 
process is fast, lends itself to mass pro 


duction and conserves critical mate rial 


As specialists in cold heading, Town- 
send engineers help manufacturers in all 
industry reduce the cost and improve the 
efficiency of their parts and fasteners 
They may be made of carbon steel, alloy 
steels, bronze, copper, monel and alumi 
num. These are supplied in a variety of 
platings and finishes. If you want to learn 
more about how you can improve your 
product and at the same time reduce 
costs send us a sample or sketch of the 


item and we will give you a suggestion 


ownsend 


COMPANY * ESTABLISHED 1816 








UNION ROLLER CHAIN 


UNION SILENT CHAIN 


UNION 
SILENT CHAIN 
FLEXIBLE COUPLINGS 


UNION 
ROLLER CHAIN 
FLEXIBLE COUPLINGS 


UNION CHAIN 


* is at your service 


Suppose You Need a 
UNION Heavy Duty Chain 


... for a drive or conveying application where heavy loads, 
slower speeds, long life and moderate cost are factors. Union 
Chain manufactures a complete line of these heavier types of 
chains, sprockets, flights and aprons, in addition to roller chain 
and silent chain, and is therefore in a position to make competent, 


unprejudiced chain recommendations. 


Furthermore, an importcnt phase of Union's service to its cus- 
tomers is the designing and building of special chains for unusual 
applications, particularly for conveying and elevating. Union 
is in an unusually fortunate position to render such service since 
we manufacture steel chains of all types and nothing else. This 
specialization has given us an unusual insight into problems of 
power transmission and conveying which our customers find 


valuable to them. 


Perhaps we can be of help to you. Your inquiry will be welcomed. 
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HB STRAIGHT SIDE BAR ROLLER CHAIN 


TYPICAL UNION DRIVE AND CONVEYING CHAINS 


BP CH 


AIN 


MB STRAIGHT SIDE BAR BUSHING CHAIN 


CALIFOUNIA 


GEORG: A 
HF. Edge 
208 Wo 
Atlon:a 


HALINOT 


Pewl ¥ 
574 


LOUISIANA 


APRON CONVEYOR STYLE A 


Huddlestun 
¢ Ave 


f ON. Jehnsten Co 
207 American 6 


New 


MASSACHUSETTS 


Transm. sion 


Engineering Co 


Stanley Johnsen 
6 He 4 St 


Newton My 


The Union Chain 
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MICHIGAN 
Union Chein & Mfg. Co 
WwW ss White 

a 8 

8 Ww Ave 
MINNESOTA 
F. H Bothke 

490 N. Sne 

P M 
MISSOURI 
4. B Flaherty 

S« Cc 


Ed Schrefelbein 
“ 
x 


NEW YORK 
john 6. Foley 


Meys & Gleeson, inc 


y 


Potter & Dugon, Inc 
> Wilk 


NORTH CAROLINA 
M R. Snyder Co 
ae 
Pas 4 
Chant 


BRIDGE CHAIN 


BP ICE CHAIN 


COMBINATION MALLEABLE IRON 
AND STEEL CHAIN 


APRON CONVEYOR STYLE B 


UNION CHAIN REPRESENTATIVES 


On10 
fred W Borrow 
203 G 
Covington, * hy 


Unien Chain & Mfg. Co 


° 


OREGON 
4. W. Minder 
Geer Co 
307 S EH 


Po i \4 


PENNSYLVANIA 
Dovid Dovies 
PO Box 4 


Union Chain & Mfg. Co 
john A Shoemoker 


and Manvfacturing Company 


NoOvEMBER 


l 


) 


51 





VIRGINIA P FOKEIGN Representatives 
c Arther Weewer Co . 
ant Seank GUATEMALA 
‘ 4 ec Willemee 
WISCONSIN - 
Unmen Chem & Mig Co 
508 


“ 6w w Ae 
SPECIAL Representatives 
NEW YORK 
Frenk 1 Allen Ine 

% 


— Ff Gehen =e . 
5X fth A PHILIPPINES 
Le 4 The Edword J Nel 

OREGON 4 A 

W. D. Hellinqworth ; 

r “ Bidg M 
é ” 
, ‘ PUERTO RICO 
e Mo Poles, Jr 

FOP? ms 

AR, 

Stewens & Villoswse, § ®t 
Mune 


SN Representatives 
NA 


Sandusky, Ohio, U.S.A, 











ia NORMAL SPEED 
STANDARD GOVERNOR 
imum TORQUE 
Tg apenas 


7 


6s 


5S 


Te | 
Torque — lb. ft. 


so 


ALLIS-CHALMERS 
MODEL E-563 


Brake Horsepower 


s00 200 
Speed — rpm. 


GRAPHIC 
PROOF 


KiGH TORQUE CHARACTERISTICS — Above curve shows 


how A-C engines build up necessary torque quickly even 


that A-C Power Units 
are Tailer-made for 
Crushing, Hoisting, other 
Sudden Overload Jobs 





when throttled way down handle the sudden overloads 


and allied service 


SUPER-SENSITIVE GOVERNOR — helps lick overloads be- 


fore they get started 


so common to crushing 


One crusher operator's comment: 
“That A-C engine seems to ‘see’ big rocks topple in . . 


it’s all ready when they hit the jaws 


REAL DUST PROTECTION — Oi! bath type air cleaners are 
standard on Allis-Chalmers power units, as well as fuel 
and lube oil filters. In addition, oil seals protect crank- 


shaft; water pump 1s self-sealing 


MEDIUM SPEED, HEAVY-DUTY DESIGN — assures steady 
flow of power, extra long life at lowest cost. You also 
save on first cost because these engines are mass-produced 


along with tractor engines by the thousands. 


A-C power units operate economically on gasoline, natural gas 
or low grade fuel, and there are accessories to fit a wide variety 
of applications. Our power engineers will gladly help you select 


the proper unit for your job, 


“mz! 


ALLIS: CHALMERS 


RACTOR Division MILWAUKEE 1 


FOR FINER APPEARANCE. 
PERMANENT READABILITY 


We'll gladly quote, without obligation’ 
to you, on your requirements for name plates, instruction 
plates, dials, panels, scales, etc. We are equipped also to 
apply special finishes to aluminum products and parts, 
including ANODIZING by the exclusive Alumilite pro- 
cess. Write today for detailed information and quotations, 


CHICAGO THRIFT-ETCHING CORPORATION 


1555 Nerth Sheffield Avenue, Chicago 22, Iil., Dept. B 
SUBSIDIARY OF DODGE MFG. CORPORATION, MISHAWAKA, IND. 


Welding Machine 
Manufacturer 
Specifies CASH-ACME 


Where two or three stage high pressure reduction is required, o com- 
bination of CASH-ACME Automatic Pressure Reducing ond Regulating 
Valves con be depended upon to do the job. Consistent, unfailing opera- 
tion due to precision construction of the finest quolity moterials is the 
reason CASH-ACML Valves are being specified by more ond more 
industries. Write for literature describing CASH-ACME Automotic 
Valves ond the pressure control job they con do on your products 


cASh 
VDE SILENT SENTINEL 


at artes tic Walves 


Pressure 
educing and 
me... Valve 


A. W. CASH VALVE 
MANUFACTURING CORP. 
6662 E Wabash Avenue 


Decatur, Ilinois 
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FAST’S COUPLINGS 
cost you less to 
own and operate 


ON BILLET MILL SINCE 1923 
ast’s Couplings cost you less per year because they normally out- 
last the equipment they connect. That means their reasonable cost 

can be spread out over 20 years or more... assuring low-cost service 
without excessive maintenance costs! 

Fast’s basic design is foolproof! Instead of a perishable cil seal, Fast’s 
are the only couplings to use a permanent metal-to-metal closure. Oil 
is always maintained at a safe level . .. whether the coupling is running 
or standing still . . . and dirt cannot get in. Fast’s Couplings are com- 
pact, yet large enough to stand up under punishing service for 20 years 
or more! 

When you specify Fast’s Couplings, you get Koppers’ valuable en- 
gineering service. In many cases where a special 
coupling appears necessary, Koppers engineers can 
modify a standard Fast’s and save you money! Get the 

facts on Fast’s Couplings. Mail the 
coupon for your copy of Fast’s free 


Mail Coupon for FREE Catalog Seppe bees 


KOPPERS CO., INC., Fast’s Coupling Dept., KOPPE RS 
331 Scott Street, Baltimore 3, Md. 
Gentlemen: Send me Fast's Catalog which gives detailed descrip- 


tions, engineering drawings, capacity tables and photographs. THE ORIGINAL 
ae GEAR-TYPE 
Company..... 

Address 


a 
INDUSTRY'S STANDARD FOR 31 YEARS 
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Don't let “hard-to-dress-up” surfaces limit your product's use: ul 


ness or sales appeal! One or more of these unique and practical 
Sherwin-Williams special finishes can give it glamour . . . rich 
ness .. . added sales appeal . . . can be adapted easily to your 
finishing line requirements. Ask for full details on the finishes 
best adapted to your needs! The Sherwin-Williams Co., General 


Industrial Division, Cleveland 1, Ohio. 


1 DIMENSO “HAMMERED” FINISHES 


This exclusive S-W finish is a multichromatic organic that can be applied 
to any metal or wood surface with a special gun that sprays two colors in 
a single operation. Dimenso bakes quickly to a tough, smooth, durable 
film of exceptional brilliance. It imparts deep, lasting color, full of life 
and sparkle and with infinite shadings of tone. It gives realistic, 3-dimen- 


sional hammered and spot effects in toned or diffused patterns 


2. DIMENSO ONE-COAT METALLI< 


Dimenso One-Coat Metallic offers a high-quality hammered finish at mod- 
erate cost with standard spray equipment and a single material. It produces 
a striking, deep-toned hammer pattern and air dries or bakes to a tough, 
durable film. By a slight change in method, it is possible to produce an 
opalescent finish in addition to the hammer finish with identical film 


characteristics. Available in Silver, Blue, Green and Tan 


3. KEM ART METAL 

With this line of durable and dist-nctive nonmetallic wrinkle finishes, 
highly decorative effects are possible on a wide variety of products. These 
finishes are applied with convention“! spray equipment and fit into any 
baking schedules, including extremely fast infrared. The film looks thick 
and tough—actually is—but, at the same time, it has a velvety appearance 


which is appealing and restful 


ry Product 


HERWIN-WILLIAMS (22 
INDUSTRIAL FINISHES 
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FINGERTIP 
SPEED 
CONTROL 


TACHOMETER PROPORTIONING 
TENSION OR POSITION CONTROL 
MOTOR INTEGRATORS 


BI-DIRECTIONAL 


DYNAMIC BRAKING 


SERVO CONTROL 


products co. 


4 Godwin Ave. 


Paterson, N. J. 





| 





| 
| 


TINY ZINC DIE CASTINGS) 


The Sparks-Withington Company found small 


inexpensive GRC zinc die castings made ideal 
“. supporting bracket spacers for their Sparton air 
shell horns, Whatever you manufacture 


SMALLNESS UNLIMITED 


warning signals, bazookas or electronics 
equipment—it will pay you to consider 
the speed and economy of die casting for 
your small metal parts. Gries’ exclusive 
tacilities turn out simple or mtricate parts 
in one automatic operation — completely 
trimmed, ready fer use. 100,000 pieces 
to many millions 


Write today for bulletin and samples 


GRIES REPRODUCER CORP. 


98 Willow Ave. New York 54 @ Phone: MOtt Haven 5-7400 


ACTUAL SIZE 





TAP-LOK 
INSERTS 


prevent 


thread stripping 


=, in soft 
materials 


he unique self-tapping feature of 

TAP-LOK INSERTS substan 
tially reduces assembly costs in 
continuous production, by eliminat- 
ing a separate tapping operation. 
This method of increasing the shear 
area of tapped threads in softer 
than-steel materials is fast and 
economical, consisting of three easy 
steps 


eT threaded stud engages the 


interior threads of the Insert 
1 until its shoulder contacts the 
top of the Insert. 


a 


LU The driving tool then turns the 


Insert inte @ cored or drilled 
hole equal in size te « tap 
drill hele for the Insert's 
external thread. The Insert 
cuts its own thread 














@ 


After the Insert is seated, the 
male threaded member is 
driven into the interior thread 
of the Insert. 


Serd for semples and 
descriptive folder. 
Also menvfecturers of 


Groov-Pins fer positive 
locking press fit. 


CORPORATION 


1121 HENDRICKS CAUSEWAY 
RIDGEFIELD, NEW JERSEY 
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SETUP 


that holds tolerance to 


If you are familiar with machine design 
ing, you'll consider this a “neat” piece 
of engineering. Such precision is actually 
achieved on mammoth synthetic thread 
twisters developed by Whitin Machine 
Works. The cwisters stretch thread to a 
uniform .002 of an inch diameter and 
hold that diameter to within a 1° toler- 
ance down a 40 foot line of spindles 

the head end 


A sectional view of 


which controls the “feed rolls” and 


“draw rolls” shows the Fafnir Ball Bear- 
ing setup that helps to keep their relative 
velocity absolutely constant ...a “must” 


; prGaluce such an amazing degree of 


. 5 ( x r . 
= <gecikacy. The Extra-Precision ball bear- 


Bearings used 

Fafnir Extra-Precision Ball Bearings 

of the 200 (Light) and 300 (Medium) Series 
are shown in the ten locations above. 


AFNIR 


BALL BEARINGS 


cay 
wo 
MOST COMPLETE = LINE IN AMERICA 


QS 


November, 195 


\ 
_ Ange sey are made by highly trained op- 


Lefators on special equipment controlled 
by elaborate inspection devices. 
Whatever your bearing problem, a 
few minutes spent with a Fafnir repre- 
sentative may help you solve it equally 
as successfully, Fatnir’s experience is not 
limited to just a few industries... it’s 
industry-wide. The Fafnir Bearing Com- 


pany, New Britain, Conn. 


on 
sTEEL SP ANDS 








This grain looder manv- 
factured by Dunbar 
Kapple, inc. Geneva, ili., 
utilizes interlocked flex- 
ible metal hose for suck- 
ing vp grain from trucks, 
bins, efc 


it will give better service 


if it’s equipped with 
: CMH Flexible Metal Hose 


Corrugated metal hose is 
used for the exhaust line 
in this diesel-electric gen- 
e-ator set manufactured by 

W. Onan & Sons, inc., 


seaantiis Wherever movement is required, liquids, gases or gran- 
ular solids can be conveyed efficiently with CMH Flex- 
ible Metal Hose. Vibration, misalignment or expan- 
sion and contraction can be handled economically. 
CMH Flexible Metal Hose combines the durability and 


NOOO OUT i a s : 
long life of metal . . . and contributes to the good per- 
REX-TUBE convoluted hose REX-WELD corrugated steel ond formance of a wide range of products. 


is available in a variety bronze hose is available in Th. « . " y - . . . 
ates tee eae ceienaiaddh atone Sceomr Sree?” The new CMH catalog of flexible metal hose products 
locked, boll bearing ond through 12” 1.D. for burst pres- DonS . . . - . 
paar = Mya Bae range dee reat egg sl for product designers is just off press. Be sure and write 
of metals including stee! tures to 1000° F. Stainless steel . . 

bronze ond other olloys types also available for your copy. 


aa & CHICAGO METAL HOSE Corporation 


have served industr 
+ a seo o od ® 1351 S. Third Ave. * Maywood, Ill. * Plants at Maywood, Elgin, Rock Falls, and Savanna, Ill. 
etal Hose Co., Ltd., Brampton, Ont. 
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Here are the ANSWERS 
to your 


AC MOTOR STARTER 


__ QUESTIONS 


Question: What makes a GOOD Motor Starter? 
Answer: Dependability in operation . . . ruggedly 
built for hard usage .. . long life . . . requiring little 
attention . . . easy inspection and maintenance. 


Question: What makes the new CLARK Type “CY” different? 


Answ An entirely new, advanced principle of arc interrup- 
tion; combining strong, multi-turn magnetic blowouts and twin- 
break contacts. 





Question: How does this improve its operation? 


Answer: Constant forced rotation of the arc—moving continu- 
ously from a hot to a cold spot, minimizes burning or pitting 
of contacts. 


Question: How about maintenance? 
Answer: Longer contact life means 
less service. No filing, dressing or 
cleaning of contacts required. No 
tools necessary to inspect contacts. 
Contacts, coils and other compo- 
nents easily changed. The CLARK 
Type “CY” is the maintenance 
man’s dream! 


Question: Is it rugged? 
Phantom View 


Mill Type heavy-duty con- Showing Arc Shield 
struction and design provide extra 


protection and dependable operation in severe service. 
Question: Any other advantages? 


Many—among them the ingenious design of the 
solid upper arc shield that prevents accumulation of hot gases 
between wiring terminals, minimizing phase-to-phase failures. 


Let a CLARK application engineer show 

you what this new line of CLARK Type 

“CY” Starters means to you in increased 
production and lower .aaintenance. 


-ue CLARK CONTROLLER co. 


¢ 
N 
SINEERED ELECTRICAL CONTROL + 1142 EAST 152N° STREET, CLEVELAND 10, OHIO 
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A COMPLETE LINE OF INDUSTRIAL HYDRAULIC 
EQUIPMENT FOR EVERY APPLICATION 


For fourteen years ADEL has 
continuously directed its energies 
to the advanced development 
and production of high-quality 
hydraulic equipment. With the 
most modern facilities in our 

150,000 square foot plant, we 
build ruggedness, efficiency and 
compactness into each ADEL 
unit. The variety of equipment 
being manufactured has been 
steadily expanded until today it 
encompasses a complete line of 
hydraulic control valves, power 
pumps, solenoid operated remote 
controls and related equipment. 
ADEL can supply you with all 
the elements necessary to build 
complete hydraulic systems 
meeting the most exacting re- 
quirements. Make comparisons 
and see why more and more users, 
year after year, specify ADEL 
industrial Ggdsalie cxuigment. 


A FEW SELECT TERRITORIES ARE STILL AVAILABLE TO PROGRESSIVE DISTRIBUTORS OF HYDRAULIC 
EQUIPMENT. INQUIRIES INVITED 


DISTRIBUTORS: AIR & HYDRAULIC CO., NEW HAVEN, CONN. © RUSS CHAMBERLIN COMPANY, PORTLAND, 
OREGON ¢ J. BOYD COATES, PHILADELPHIA, PA. © FRANK YT. DONNELLY COMPANY, PITTSBURGH, PA 
HASKEL ENGINEERING & SUPPLY CO. SAN FRANCISCO, CAUF. © HASKEL ENGINEERING & SUPPLY CO. 
CLENDALE, CAUF, © HYDRAUUC BRAKE SUPPLY CO., PHOENIX, ARIZ. © UNCOLN SUPPLY CO. ane 
kt © SCOTT EQUIPMENT AND ENGINEERING COMPANY, DAYTON, OHIO © H. F. SODERUING 

SEATTLE, WASH. © ROBERT TAYLOR & SONS, — LAKE CITY, UTAH © WYATT SALES COMPANY, CLEVELAND, 
OHIO © CORBY SUPPLY COMPANY, ST. LOUIS, MO. © INDUSTRIAL AIR & HYDRAUUC EQUIPMENT co, 

DETROIT, MICH. © HYORAGUIP CORPORATION, HOUSTON, TEX. 
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If joints in your product 
call for a liquid cement— 
you need fast-setting 


ORDER TODAY 
and TAKE ADVANTAGE OF 


faster ultimate joint-strength 
-high tensile strength 
high flexural qualities 
good resistance to impact 
-stability over wide temperature 
range 
-high moisture resistance 
high dielectric qualities 
ready to use 
.. transparent 
AMBROID has everything you need in o 
fast drying, Waneparent non-toxic apne 
adhesive. | di 
in 2 os and 4% oz tubes, pints, quarts 
and one gallon cans, drums. Write fo: 
data sheet. 


AMBROID CO. 
304 Franklin Street 
Boston 10, Mass. U.S.A 








Send Us Your 
GASKET PROBLEMS 


Vellumoid’s wide variety 
of non-metallic gasket 
materials and its nearly 
half-century experience 
have helped solve many a 
gasket problem. 


Samples for testing pur- 
poses gladly sent on re- 
quest. 


VELLUMOID 
444 VELLUMOID 


VELBESTOS 
(Compressed Asbestos) 


VELLUTEX 
VELBUNA 


THIOKOL & BUNA N 
Coated Materials 


rt VELLUMOID co. 


Worcester (6) : Mass. 


NOVEMBER 
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Maybe the section you want to sub-contract de * 
look like this one but . . . the same economies will applyy 
The section illustrated demonstrates our lower cost storys 


Punching. notching, roll forming and culling 


to length of this specific piece are done in one continuous 70 


operation. As a designer or production man, you know 

how the saving of operations lowers the unit cost. Continuous rolling 

saves man hours, eliminates extra handling of parts, and 

improves uniformity and accuracy 
How about your part? 

We have the equipment in our modern plant to turn out your parts by 

the thousands or millions on a good delivery schedule, 

Why not try Roll Formed Products on your next requirement? Send us 

prints or parts for prompt quotation. If you would like to know mom 
‘bout us, write for our brochure with the whole 








You can increase production 
and save many man-hours with 
the right precision Timer. 


There is an Eagle Timer de- 

signed for your industrial prob- 
Write Eagle Signal or see your 
nearest representative for an 
answer to your tirning problem. 


MICROFLEX 


RESET TIMER 


The MICROFLEX is a precision Timer, designed 
with a choice of over 100 Timer operating combi- 
nations to fit your industrial process. Large 
easy-to-read dial with Micrometer type knob for 
accurate, fast settings. Precision built for con 
tinued precise operation. 


Write for Bulletin 110 and see how this Timer 
can increase accuracy and speed up production 
in your plant. 





Dials Available: a pe Ahn EAGLE SNP VE 
18 seconds—1! 20 minutes o o 
3 minutes—20 hours Ly YP) ff 


oe Agent: 


13 EAST 40th ST., NEW YORK 16, N. Y. 


emtitia CORPORATION MOLINE, /tE 
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Proved 


Performers 


FRACTIONAL HORSEPOWER 
MOTORS 


Increased value for your product and 
customer good will are plus values 
that follow naturally when you specify 
Packard fractional horsepower motors. 
Packard's outstanding performance rec- 
ord is known and respected everywhere. 
Thirty-five years’ experience, concen- 
trating on the manufacture of frac- 
tional horsepower motors alone, has 
built an exceptional reputation for 
Packard. And todayv—with newly, 
expanded facilities for both engineer- 
ing and manufacturing — Packard con- 
tinues to concentrate on this one 
important field. 


All the skill and know-how that 
Packard has accumulated, all the 
facilities at our command, and all the 
prestige Packard Electric Motors can 
lend to your product are yours when 
you specify Packard. Packard frac- 
tional horsepower motors are proved 
performers, approved in advance by 
your customers. 


If 
Sickane 


Packard Electric Division, General Motors Corporation 
Warren, Ohio 


DEPENDABLE APPLIANCE MOTORS FOR THIRTY-FIVE YEARS 
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| If 
YOUR INDUSTRY 
is on this list— 


PA 
AERONAT 
MACHINE Bt 
BUSINESS 
TELEVISI 
HOUSEHOLD 
SPORTIN( 


SA 
Az 


you can benefit from 


Tyer 
Skill, Imagination & Service 


Tyer technical knowledge and 
original thinking are available 
to you to make Rubber, our 
product, more useful to you in 
your product. The sme know- 
how and resourcefulness that 
led Tyer to originate White 
Rubber and Elastic Webbing in 
the early days of the industry, 
have enabled Tyer, through 
war and peace, to supply 
American manufacturers with 


THE UNUSUAL IN RUBBER 
SINCE 1856 





: fir 

eer titers 

; merry rer rP cern . 
7 rere Vr 


PUBBER COMPANY 


ANDOVER, MASSACHUSET?1 
159 Duane St., NEW YORK 189 W. Madison St., CHICAGO 
6254 General Motors Bldg., DETROIT 


| NNER STAINLESS STEEL 


SOLENOID VALVES 


Small size — Rugged — Large capacity 

The small size of Skinner Solenoid Valves belies their rugged construc- 
tion and unusually large capacity. These valves have a standard 
range from 5 to 250 p.s.i., and a special range from 5 to 850 p.s.i., and 
can be used for gaseous or liquid media. Their soft insert seat prov ents 
leakage and positive action is assured by spring loading. Skinner Valves 
may be vsed in any position, with pipe connections fernished to suit 
specifications. Power consumption is 10 watts max. Special coils for high 
humidity or high temperature applications can be supplied. Standard 
models are approved by Underwriters’ Laboratories. 


Write for Bulletin No. 501 


SKINNER ELECTRIC VALVE DIV) 


THE SKINNER CHUCK COMPANY 


KICK-OFF 


wiTH 


y. M.A! 


Flexibility and Stamina 
Always Wint 


The Universo! Metal Hose team oa specific job for you. There's 
mokes the goal every time in the @ Braided Seamless Corrugated 
conveyance of solid Quids ONG @ interlocked Asbestos Packed 
gases at high and low tempero High Pressure 

t f sur 5 

vres and pressure @ interlocked Low Pressure — 


Thist keon nnina com 
steam eanyw 9 Packed and unpacked 


bination, has been developed to 
@ Squore Locked Conduit 
ond special types 


meet c requirements through 
training and experience 
Every member of the Universa n a wide range of metals and 
Metal Hose team is designed to do sizes 
| 

Universal Catalog U-10! offers you de 
scriptive dota on various types anc ap 
plications of metal hose. Send for your 
copy today — and send along your spe 
cifications for recommendations without 
obligation 


METAL-HOSE CO. 


2145 S. Kedzie Ave Chicage 23, til, 


Py I R Novemper, 1951 





Blue Chip’ companies know that you get 
quality products, reasonably priced, when made by 
AMWELD. They're our customers. 


Welding is our business — over a third of a century's 
experience manufacturing circular products that range 
from fractional horsepower motor shells to jet engine 
components. 


If your products require either fusion or resistance 
welding of ferrous or non-ferrous metals, send us your 
prints, specifications and quantities for prompt quotation 


We'll be glad to send our illustrated catalog if you 
write our Product Development Division 


MANUFACTURING CO. - WARREN, OHIO 


140 DIETZ ROAD WARREN, OHIO 








“YOUR PRODUCT WILL ARRIVE 
IN GOOD CONDITION’ — 


PACKED IN RUBATEX 


rot 





ind vermin 
npressive stre ngth 


iwhtin weight yniy 


w cushioning and shock 
absorbing qualities of RusatTex closed 
ellular rubber recommends it as a 
packing maierial to better protect your 
Most package ap- 

, 


plications can economically be cut from 


product a he 


For further information, 
write for Catalog RBS-12-49, Great 
American Industries, Inc., Ruparex 


Diviston, Beprorp, Vircinia 


Photo-micrograph of RUBATEX closed cellular rub- 
ber shows the tiny individually sealed balloon-like 
chambers which retain inert nitrogen under pressure 





® 
CLOSED CELL RUBBER 
FOR GASKETING @ CUSHIONING e SHOCK 
ABSORBING e VIBRATION DAMPING 
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Superb 
CASTELL 
Dri 


__ NO LONGER A LUXURY 


Famous CASTELL Drawing Pencil 
with Imported Lead 
now available to you 
at practically no 
extra cost 


i) 


“Industry demands 
legible prints—and 
the making of legi- 
ble prints begins on 
the drawing board," 
states Mr. E. S. 
Fairley, of the well- 
known 8. K. Elliott 
Company, Pittsburgh, 
Cleveland, Detroit. 


We agree with 
him 100%. Im- 
ported CASTELL 
Lead always has pro- 


A. AW FABER G®) CASTECC 0 CE 9000 


U.S 


duced more sharp 
copies per original 
drawing than any 
other pencil on the 
market. New price 
ranges now bring 
CASTELL with im- 
ported lead within 


AW FABER @2 CASTELL BY LOCHTITE usa 2H 


reach of craftsmen 
who heretofore used 
ordinary drawing 
pencils. You, too, 
may now enjoy the 
use of the world's 
finest drawing pencil 
at no extra cost, 
See your Dealer 
today. 


CASTELL 


CASTELL LOCKTITE 
DRAWING REFILL 


PENCIL HOLDER 
9400 


STECL 
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"All motors are NOT alike! 


SONS Why 


the RELIANCE Bearing Design 
teen DESIGNB | RELIANCE | | iS the BEST one! 


; } 34 -—! a) 
MOTOR pat) Swill a) 


a 4 T A . - . . 
THESE | OL a ee 6 | —) Design has all of the features vital to maxi- 
a i ay! t 
’ ‘=! a 
: _ | 








The Reliance Pre-lubricated Bearing 


DESIGN ‘ mum motor life. Check these points in the 


FEATURES 


ae 
1 | 





, f chart at left. The performance of Reliance 
Prelubricated , me Double- shielded, . . i . . ° 
cartridge— Open bearing prelubricated PRECISION-BUILT Motors in all indus- 


mounted in 
bearing mounted bracket bearing mounted | 2 : “et 
in bracket in bearing cap tries and under all operating conditions 





Bearing sealed from P 7 
dirt and other foreign : NO 


material | trouble-free bearing design. 


has proved their value in long-wearing, 





fadiesed bessiag 7 YES In most applications, Reliance PRECI- 
ousing | . - . . . 
SION-BUILT Motors operate satisfacto- 





B b . . . . ™ 
Hee ath pelo a N YES rily for years without relubrication. Where 
being disassembled  * . 

Semana i it is a practice to grease regularly or where 





Motor can be r i 
greased without N operating conditions make it desirable . .. 
removing drain plug 








it is impossible to overgrease a Reliance 
Automat r e re- » @ . . . 
lief to'sult cng babes N N Motor. Write for new Bulletin B-2201 for 
cation system eee . -_ 
the “inside story 





Protection against ; > 
grease entering | "ES ofthe Reliance Pre- 
windings 











lubricated Bearing 
Balls free of direct 2 Desig 
pressure during N esign. 
lubrication 





Bearing can be re 

moved without dan 

ger of distortion 
ES . Reliance PRECISION-BUILT A-c. Motors 

Reservoir to protect s mt from ¥% to 300 Hp. 

against under- I : 

greasing 








Standard commercial 
ball bearings 





Larger grease reserve 
than provided with 
any standard bearing 








Grease supply 
free of churning 
actuior 





Measuring unneces 
sary tO prevent 
overgreasing 





Unnecessary to grease a 
equally at each side YES 
of ball race 


— 





Lubricant is retained , : 
in ball race . NO 





** Meaas is not provided for relubrication of assembled motor 
*YES, i drain plug is removed 


a =| Sales Representatives in Principal Cities 





ee 





RELIANCE tncincenine co. ° 
“All Motors are NOT Alike” + 1080 tvanhoe Road, Cleveland 10, Ohio 
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Van Huffel 


OT cold-formed metal tubing 


and shapes solve problems 


for the makers 


of te 
, Th & 
rpaey7?° x ; 
—, hm 
f 


It may be a far cry from vegetables to Van Huffel 
but farm equip: rent manufacturers will tell you 


they are both basic in the scheme of things. 


For instance, where deadweight must be cut 
from a tractor without sacrificing strength 
where a farm implement must be easier to carry, 
move or lift without complicated fabrication 

a lot of production problems 


are being solved by the versatility 





of Van Huffel metal shapes and tubing 





VAN HUFFEL 


TUBE CORPORATION * WARREN, OHIO 


aS = 
AVS 


WELDED, LOCK SEAM, OPEN SEAM, BUTTED TUBING, SHAPES AND MOULDINGS 











TYPICAL APPLICATIONS 


Garlock : 
“Chevron” Seal 
of GARLOCK Mechanical Seals 
| for Rotary Shafts 


PACKAGE SEALS 


Wherever leakless operation 
is required—specify 


Gariock Mechanical Seals 


When leakless operation of centrifugal or rotary pumps is re- 
particularly, if corrosive or inflammable liquids are 
GarLock Mechanical Seals will do the job. 





quired 
being handled 

These seals are composed of two main elements; one rotates 
with the shaft and the other is stationary. Since the stationary 
element does not contact the shaft, there is no wear on the shaft 


; seal 


A positive contact between carefully lapped metal-te-carbon 
or, metal-to-metal mating surfaces provides the leakles 


Users of Gartock Mechanical Seals have reported outstand- 
ing service records on a wide variety of applications. Here are 
just two taken from the many in our files: 

years’ service and still in operation, on a 134” shaft 


p> Over 3 7 
of a boiler feed pump handling water at ) F. and 200 p.s.i., 


‘ 1 r 
ra pump 


and operating at 3600 r.p.m, 

+ Two years’ service, and still in operation, on a 1” shaft « 

handling paint at 1 0°F., 10’ Hd., operating at 1750 r.p.m 

Garvock manufactures mechanical seals in many standard 
and special designs from a wide range of high quality materials. 

For more information, write for our Mechanical Seal booklet Type CB—Balanced **Chevron’* Seal 

ea 
©” RING SEALS 


or call your GARLOCK representative. 


THE GARLOCK PACKING COMPANY 
PALMYRA, NEW YORK 
In Canada: The Garlock Packing Company 
of Canada Ltd., Toronto, Ont. 


Type OB — Balanced **O*" Ring Seal 


ra , 
(GFARLOCK 
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for... in metal products design and fabrication 















Take-off from the performance facts of SuVeneer Clad 

Metal into a new realm of design opportunities for 

superior product economy and service! SuVeneer Clad 

offers the surface advantages of solid copper (or copper 

CLAD METAL alloy,) plus the inherent physical properties of low carbo 

steel to which it is inseparably bonded—giving a eee 

hand to fabrication by any usual method. We have a 

2 useful bulletin on the physical properties of SuVeneer 

Superior Steel Clad Metals—write for it. And we'll gladly consult with 
fae)'s Jel 's bale), | you on your future planning 

CARNEGIE, PENNSYLVANIA 












fine tools 
that promote 
consistent 
accuracy 


Even the most highly skilled machinist finds it easier to maintain 
high production with consistent accuracy when equipped 
with quality tools. The added assurance which they afford 


permits faster precision work with less fatigue. 


Brown & Sharpe supplies a complete line of Machinists’ Tools that 
represent the fullest measure of sound design, precision manufacture 
and proven reliability. They are universally recognized 
by machinists as the criterion of quality tools. 
Write for complete small tools catalog. 
Brown & Sharpe Mfg. Co., Providence 1, R. 1., U.S.A. 


WE URGE BUYING 
THROUGH THE DISTRIBUTOR 


Brown & Sharpe |" 








Write for these 
Emerson-Electric 
Metor Data Bulletins 


Appliance and equipment manufac- 
turers, with applications for motors of 

20 to $ h.p., can profitably use these 
reference guia*s. Specifications, con- 
struction and performance data are 
included for these motors 


173-A Capacitor. Start 173-E Oil- Burner 
173-B Split-Phase 173-F Jet Pump 
173-C Integral 173-G Blower 
173-D Fan-Duty 











eee fo prove 
this point 


There’s nothing unusual in being 


able to produce one good motor. But 
when that single unit must be mul- 
tiplied by thousands, and all must 
match the original, it is a factor 
you should consider in selecting 


the motor for your products. 


In Emerson-Electric motors, uni- 
formity in appearance is unques- 
tioned. Uniformity of performance, 
the important factor, has earned 
for them wide acceptance among 
America’s leading appliance and 


EMERSON #> ELECTRIC 


MOTORS * FANS 


ai i APPLIANCES 
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equipmert manufacturers. Know- 
ing the reputation of their prod- 
ucts is determined by uniformly 
dependable performance, these 
manufacturers turr.ed to Emerson- 


Electric motors 


More than 61 years of precision 
motor production has made uni- 
formity one of the many advan 
tages inherent in Emerson-Electric 
motors. For full information on 
this complete line of motors in 
the 1/20 to 5 h.p. range, write 


today to: 


THE EMERSON ELECTRIC MFG. CO. 
St. Lowis 21, Mo. 





ha says eae 








it’s the principle 
t >> 
~ leiow a 

f the thing! 

o e thing! 


The unique Gerotor principle, found in no other 
hydraulic pumps, operates with high volumetric 
and mechanical efficiency. Both Gerotor elements 
revolve in the same direction at low relative speed, 
resulting in less wear, longer life. Continuous 
fluid-tight tooth engagement means less slippage, 
more uniform flow. Note the relative advance of 
teeth and spaces in the diagrams below. 


GEROTOR MAY CORPORATION-P. 


Gerotor hydraulic pumps are engineered for 
pressures up to 1000 p.s.i., continuous dubyy in 
some sizes, up to 1200 p.s.i., continuous, and 
1500 p.s.i., intermittent. Deliveries range from 
.4 g.p.m. at 1800 r.p.m. to 40 g.p.m. at 1200 
r.p.m. Plain, base or flange mounting. Models 
available for two separate circuits. Write for 
Catalog Sections G-101, G-103, G-104, G-106. 


©. Box 86, Baltimore 3, Maryland 


To R hydraulic pumps & motors 
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La. Ca 


PERMANENT MAGNETS WITH BF 


< 


*the permanent magnet 
material that offers an aver- 
age energy product of 544 
million BH max or more, 
with 5% million guaranteed! 


There is logic in selecting INDIANA HYFLUX 
Alnico V for every application calling for per- 
manem magnets. 


With its 16% greater energy product, it performs 
old applications better and at the same time 
permits more compact design in new products. 
Yet premium quality INDIANA HYFLUX AI- 
nico V costs no more than regular Alnico V. 





+ INDIANA ~ 


~_ 

















PERMANENT 
MAGNETS 
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HYFLUX 


INDIANA HYFLUX Permanent Magnets are vital compo- 
nents of guided missiles, proximity fuses, radar and thousands 
of other military and industrial applications. 


INDIANA HYFLUX Alnico V is not a new alloy. It is the 
result of new precision techniques applied to dependable 
Alnico V, including new procedures, controls, instrumenta- 
tion, equipment — and PRECISE supervision over every 
step of production. 


It’s the most important development in permanent magnets 
since the introduction of Alnico V itself! 


INDIANA is the only manufacturer furnishing all commercial 
grades of permanent magnet alloys. You have a choice of cast, 
sintered, formed or ductile materials. 


Many types and sizes of INDIANA HYFLUX Alnico V perma- 
nent magnets are available from stock for your experiments. 


THE INDIANA STEEL PRODUCTS COMPANY, world’s 
largest producer of permanent magnets, offers free of charge 
every engineering assistance in the design and application of 
permanent magnets best suited to your products. 


Take advantage of this wealth of experience and “know how” 


that ha: developed more than 30,000 successful applications. 


Write, wire, or phone INDIANA today! 
Ask for Catalog No. 11C-1, that describes 
stock experimental magnets. 








Come to one of the country’s 
oldest and largest custom 
moulders of thermosetting parts 
with a background of over 
10,000 different components 
moulded to the satisfaction 
of American Industry 








\ 


MOULDING: 130 presses—10 to 800 
tons. Compression, transfer and 
plunger moulding exclusively. 





Complete preheating facilities 


to service alt presses—steam, 
infra-red and electronic. 


ENGINEERING AND TOOLROOM: Complete staff of 

engineers and designers. Toolroom equipped for all FINISHING AND ASSEMBLY: Drilling, tapping, 
mould making as well as special jigs and fixtures. sanding, polishing, buffing, filing, profiling, tum- 
Keller duplicating machine, 2,000-ton hobbing press, bling, painting. Plenty of equipment for econom- 
heat-treat equipment in addition to standard line of ically finishing any type of plastic part. Conveyor 
mills, lathes, etc. lines for speedy, efficient assembly work. 


Kurz:Kasch 


7ot ower JO years Fannerd an Morlders m Raivio 


Kurz-Kasch, 'nc. - 14415 Sevth Broadway - Dayton 1, Chico 


Branch Soles Offices: New York, Lexington 2-6677 * Rochester, Hillside 2415-M * Chicago, Herrison 7-5473 
Detroit, Trinity 3-7050 * Philadelphia, Granite 2-7484 * Dallas, Lakeside 1022 * Los Angeles, Richmond 7-5384 
St. Lovis, Delmar 9577 * Toronto, Riverdale 3511 * Export Office: 89 Broad $t., New York City, Bowling Green 9-7751 


~ 





Plastics Plus What K-K Research and 


a Development Technique 


Have Meant 


All Thermoserting 
Materials —Teflon — 
Glass-Filled Polyester 


STANDARD THERMOSETTING MATERIALS 
Eight years ago a new matcrial—an a 
filled Melmac—was developed 
fore impossible” applicat 
production schedules with 


on time—at a fair price—ever since 


TEFLON VALVE LINER 
Teflon is the most chemically inert material known 
—resists all acids, alkalies, etc.—is non-toxic—has 
zero water absorption—resists temperatures of 
500° F. continuously—has excellent electrical qual 
ities. Nothing known adheres to it—and moulded 
in wax-like surface permits free turning without 
lubricants. We specialize in moulding complex 
shapes only—where machining of tube, rod or bar 
stock is undesirable. One of the first in the country 
to mould such shapes, we developed our own tech 


mique of pressing preforms, sintering and coining 





COMPANY POLICY: We have specialized in 
the moulding of thermosetting materials for 
the last 35 years, and we are today one of 
the foremost producers in the field. We pride 
ourselves on the truthful application of 


plastics—-and this policy has netted us 
GLASS-FILLED POLYESTER ELECTRICAL PART 


scores of customers who, as old friends, we i 
Now Kurz-Kasch engineers have solved the prob 


still serve in the second generation. We are lem of moulding this material in complex forms and 
equipped to handle the entire job from de- ; shapes—with holes and variable wall sections 
sign to finishing—to accept full moulding CHARACTERISTICS: As a thermosetting resin, 
responsibility—to produce in large volume polyester offers excellent dimensional stability— 
and ship on schedule. The K-K trademark 
on a plastic part stands for dependability — 


good electrical characteristics —good resistance to 
chemicals and medium high temperatures 
fibres, with high tensile strength, are a g 
a promise made and met. Our consulting trical insulator, are chemically inert ar 


engineers are as close to you as your phone. sistant. We will gladiy discuss applicati 











Uninediave 
Wwery 





-ee because we planned our 
1950 production facilities 
with 1951 in mind! 


White Wire or Col loday/ 


ALUMINUM? | 


BRONZE? 


MONEL? 


\ STAINLESS will SOIVE YOU i | 
— 1 5 : best ~ P 


~*~ 


HARPER can tell you... 


because Harper deals in them a//! 

Long experience and specialized production 

in all types and sizes of fastenings in 

all alloys mean just the right kinds for your needs— 

whether your problem is corrosion, abrasion, heat, stress, 

or appearance. Over 7000 items—bolts, screws, nuts, 

rivets and accessories—in stock ready for delivery from 

warehouses and distributors, nationwide. Send coupon for 
information and new Harper Catalog 


HARPER iia 
EVERLASTING “~® FASTENINGS Cir State 
SPECIALISTS IN ALL NON-CORROSIVE METALS 


Ihe H. M. Harper Co., 
8203 Lehigh Morton Grove, Ll 
Send my free copy of the new 


Harper Catalog Print 


Name 


TESTED — PROVEN- ACCEPTED! 


CHOOSE THE 


AIR VALVE 


"YOU HELPED DESIGN 


Best for 
Trigger- Quick 
Control of All 
Air Operated Equipment 


FULL FLOW 
COMPACT 


ONE 
MOVING 
PART 


Sénd for FREE Catalog 


MECHANICAL AIR CONTROLS, « 


15315 W..11 MILE’ RD. » ROYAL OAK, MICHIGAN 


TO HANDLE YOUR EXPANDED 
CIVILIAN AND WAR NEEDS 


FOR SCREENS, STRAINERS, FILTERS 


Production space has been increased by 
100% and new modern equipment added 
giving new high standards in performance. 
Included in new equipment are special pro- 
duction machines that ore particularly suited 
to do crimping and brazing required in 
strainers used in defense work. Storage space 
has been enlorred permitting handling of 
WIDER RANGES of mone! and brass wire 
cloth and perforated metal. Send us your 
specifications for a speedy quote. Write for 
FREE Literature. 


PRODUCTS, Inc. 


ANN ARBOR, MICHIGAN 
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Put teeth in your power drives 


with DAYTON COG-BELTS .. 


%* DELIVER 40% MORE H.P. %& SAVE UP TO 28°% 
DRIVE WEIGHT * SAVE UP TO 47% DRIVE SPACE 


Patented premium Dayton Cog-Belts 
with rayon cords, actually improve 
performance of your product, while 
lowering its cost! 

They deliver 40% more horse- 
power than ordinary V-Belts of the 
same cross-section size. On a 40 H.P. 
C-section drive you save the cost of 
two belts, four pulley grooves, as 5 
Cog-Belts do che job of 7 ordinary 
belts. This drive weighs 28% less. 
takes up 47.2% less space than an 


y-Belts by 4 So 
Vayton ruler 


WORLD'S LARGEST MANUFACTURER OF V-BELTS 
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19 


ordinary V-drive. You save on ship- 
ping, handling, warehousing your 
product. 

You save, too, because your product 
keeps sold and trouble-free. Cog- 
Belts are built to bend (like the joints 
of your finger). They stand flexing 
Strains, starting and shock loads 
better, Jast years longer. To add 
these premium features to your 
product, write for latest engineering 
data on the Cog-Belt. 


DAYTON RUBBER COMPANY, DAYTON 1, OHIO 


51 


373 








new Synchronizing Contactor 
for the STROBOTAC®and the STROBOLUME 


To meet an insistent demand from users of the General Radi 
scopes for a versatile contactor, by means of which the STROBOT 
S STR OBOLI wen can be ‘fired’ from a mechanical contact with any 
shaft gages Type 1535-A CONTACTOR 
This unit ‘eo a powerful magnetic clutch, on the end of 
flexible shaft, which can be attached to any shaft of magnetic 
material, even while the shaft is rotating 

The rotating clutch in turn drives an electrical contactor in the 
of the assembly. The contactor automatically synchronizes with the rotat 
shaft. Irrespective of changes in speed, the stroboscope is always in synchr 
nization with the rotating shaft 

Flashes can be timed to occur at any position of the shaft, by either 

tating a hand-held knob on the end of an 8-foot flexible cable, or by turning 
the knob mounted on the body of the contactor. The angular position of the 
contacts can be set anywhere within 
360 degrees, the positioning scale be- 
ing calibrated every 5 degrees to facil- 
itate resetting 

There are six equally spaced con- 
tacts in the assembly. They can be 
connected give combinations of 
1, 2, 3 or 6 equally spaced flashes per 
shaft revolution 

This magnetic contactor greatly in- 
creases the utility of General Radio 
stroboscopes in industry, providing a 
simple, reliable and accurate means 
for timing the stroboscopic flashes to 
synchronize automatically with any 


rotating shaft. 
9 


4 GENERAL RADIO. 


) str 


\C 


we al 


to 


*s shown above are supplied 

aclor The el disc in the 

} } mnetic clutch 1s to 

netic or small shafts. 

itted into a hole drilled 

in the shaft so that t the screw-set coupling can 

be attached to the shaft for permanent or 
semi-permanent set-ups. 


fore- 


1 he 


short rod 


etts Cam 


Avenue 


PRropuct 


locked in position 
ight moun led ¢ ona 
inge of height ad- 
or the assembly can 


1 and mounted perma- 


Type 1535-A Contactor .. 
Type 1535- " —_— Cable 
e ST ROBOTAC 


$140.00 
$5.50 


tating the knob held in the hand (above) or 
on the contactor housing, flashes from 
oscope can be made to occur at any 

ition of the rotating shaft. For resetting 
ur poses the position of the contacts is indicated 
every 5 degrees on a 360-degree scale. 


Rnood 


strob 


ompany 


3 Mass 
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NEED HELP ON YOUR MILITARY ORDERS ? 


GET THIS BOOK OF FACTS 
ON OUR COMPLETE 
METAL FABRICATING 
FACILITIES FOR 


\ DEFENSE DIVISION 


Ce 
Typical Examples 


’ STAMPING « DRAWING ¢ FORMING e TINNING 
of Military GALVANIZING « SPRAY FINISHING « WELDING 
Sub-contract ae 


VITREOUS ENAMELING « LEAD COATING 


2 y 
our FREE copy 
ff the press! Send for ei 70-year- 
. io : . -ta , 
@ its right . stails of this nationally de experience, 
today | Gives ane ie 1 efficiency, wide €xP duce 
ocay: ’ echnical © we to pro _ 
mae old company — 1 ample capacity: -* P le of Industrial Vacuum 
Electric Light Hood Jern facilities ane amf her simp 
mode acy descri 
every 


pricatio’ Cleaner Housing 
abric 
: of . 
neee, lesign Whacever YS civilian us€--- 
° © a > ae ” oe , 
intricate 1m fgg military OF 

lem m os 
prob 


consult G. 





HKE & FREY CO. 


CONSIN 
fl 
MILWAUK 
Frame for Diving 
Helmet 


Aeria! Delivery 
Container 
Transmitter Case ? : 
Transmitter Case 


and Cover Radio Receiver Case Oil Pan 
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RUGGED LITTLE RIVET 
HAS TWO BIG JOBS 








UNIT CARRIER ASSEMBLY 


anpienent 
| Ralf HEATING ELEMENT 
J E __WELDED HERE 


THREE TIMES 
ACTUAL SIZE 


J ql RIVET STUD 
Exec eeeeexe errr ~ - 











MICA WASHERS | 











Srnall enough to put under your fingernail, 
this rivet is made by Progressive for The 
Cuno Engineering Corporation. Used in an 
automotive cigarette lighter, it serves as a 
post to which the center of the heating coil 
is spot welded and as a rivet for fastening 
the burner cup to the lighter shell. 


This double function required precise up- 
setting of a metal sufficiently soft to be used 
as a rivet, yet rugged enough to withstand 
the welding operation. ; 


At Progressive, we welcome special jobs 
like these. It’s our business and we're good 
at it. See Progressive—if it’s a SPECIAL. 





WRITE FOR OUR CATALOG 
IT MAY SAVE YOU MONEY 





ey THE PROGRESSIVE 
MANUFACTURING COMPANY 


48 NORWOOD ST., TORRINGTON, CONN. 


SALES OFFICES SAN FRANCISCO, LOS ANGELES, 
PORTLAND, DETROIT PHILADELPHIA, CLEVELAND, 
SEATTLE, BOSTON, SYRACUSE, ST. LOUIS, CHICAGO 


Your Peerless Electric 
Motor Department can 
serve you promptly 


O™ of the finest motor en- 


gineering staffs can be 
your motor department when 


you call on Peerless Electric 


Peerless private air service—a Beechcraft Bonan- 
za—can carry one of our sales engineers to see 
you on reasonably short notice, if necessary 
He'll get to your problem quickly—right at your 
desk with your own designers— ready to work 


out the toughest motor problem 


Peerless Electric motor engineering, noted for 
dependability and versatility since 1893, is as 
progressive as the modern age, and now, more 
than ever, available as the motor department of 


your Dusiness 


THE PEERLESS ELECTRIC CO., WARREN, OHIO 
Manvtacturers of Quality Motors Since 1893 
Single Phase + Polyphase + Direct Current + % to 15 H.-P. 
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the IAFION Sensitive, Ruggedized 
Null Indicator 





SHADED POLE FACES 


ALNICO ¥ 
MAGNET 


CORE SHIELDS 


SOFT IRON Cone MOVING COIL 











The Marion RUGGEDIZED Null Indicator offers advantages TYPICAL SCALE 
4 aigras CHARACTERISTICS 
never before found in meters of this kind. 


Its special construction permits the use of the null system for 
precise measurements under very severe field conditions, allows 
design engineers to use a Null Indicator in new applications. 

This meter is hermetically-sealed and its mounting require- 
ments and physical dimensions are in conformance with JAN-I-6. 
It has very high center-point sensitivity (1 microampere per mm. 
or higher), yet due to its shaded pole face and shielded core con- 
struction it gives sharply logarithmic attenuation as it departs 
from the null point, thus providing ample overload protection 
for the indicator. Maximum safe current is ten times actual 
rated full scale value. 

The Marion Null Indicator is made in two models, the HS2 
(24%" size) and the HS3 (3%” size). Each of the two models is 
available with numerous current sensitivity and internal resist- 
ance characteristics. 











Demands of our national mobilization program come first, of 
course, but we will gladly supply further information and serve 
you to the best of our ability. 











MARION ELECTRICAL INSTRUMENT CO., 401 CANAL ST., MANCHESTER, WN. H. 


marion pymeters 


MANUFACTURERS OF MARION uggedized PANEL METERS 
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You can’t afford to pass up savings like this! 


GRAY IRON CASTINGS COST LESS than fabricated assemblies in over 90 per 
cent of the cases studied by the manufacturer of chis well-known diesel 
engine (name on request). Shop records of this manufacturer indicate 


that average savings of 50°; can be obtained by using castings. 


BETTER STILL—GRAY IRON GIVES YOU MORE ADVANTAGES than any other 
single production material or method of production: Castability, 
Rigidity. Low Notch Sensitivity. Wear, Heat and Corrosion Resistance: 
... Durability Vibration Damping ... Machinability, Wide Strength 


Range 


Make it Better with 
Gray Iron 


CONSIDER GRAY IRON FIRST for maximum flexibility of design at minimum Second largest industry in the 
cost. Progressive design engineers do—taat’s why the gray iron foundry metal-working field 


industry is the second largest in the metal-working field. 


SCRAP IS NEEDED FOR DEFENSE—KEEP IT MOVING! 


-. GRAY IRON FOUNDERS’ SOCIETY, INC. 


NATIONAL CITY-E. 6th BLDG, CLEVELAND /4. OHIO 


a Eo oceans 
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nder Glass... THEY’D LAST FOREVER! 


If you could pack your electrical apparatus in down under service use, causing costly down-time. 
glass, there’s no telling how long it would last! 


The solution: Coil and armature insulation made 
But it’s service use that pays off in profits, so a 


prominent locomotive maker chose the next best 
use for the protective qualities of glass—or, more 
specifically, insulating materials made with 
Fiberglas* yarns. 


with Fiberglas glass-base materials and silicones 
which permit higher currents, resist heat far longer. 
The result: traction motor ratings increased from 
700 to 835 amperes . . . braking effort upped 23% 
. . locomotive rating upped 25% . . . and, most 
Here’s how he does it: important of all, road-mile life increased 8 times! 
Electric traction motors that directly drive the This is just one example of product improve 
wheels on diesel-electric engines, normally have a ment made with Fiberglas glass-base insulations 
usable life of only 600,000 road miles. Armatures If you make or use electrical apparatus, it will pay 
and coils insulated with organic materials break you to investigate Fiberglas insulating materials 


OWENS-CORNING FIBERGLAS CORPORATION, ELECTRICAL SALES DIVISION, 16 East 56th Street, New York 22, N. Y 


OWENS- CORNING 


FIBERGLAS 


*Fiberglas is the trade-mark (Reg. U. S. Pat. Off.) 
of Owens-Corming Fibergias Corporation for a 
variety of products made of or with glass fibers. 
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installing electrical Installed Buchanan Critical parts 








pO . 


connection with Buchanan Splice Cap and cold headed 
“pres-SURE -tool”’ Termend” Lug by Scovill 


Purebon= 


solves parts 
many problems cost 

caused by sliding or rotat- 7 5% 

ing parts which are difficult a Ses 

or impossible to lubricate 


improves 
product® 


A constantly increasing stream 
of problems are facing engineers 
and designers today involving 


7 
Sliding or rotating parts where with SsCcOoVI LL 


lubrication is difficult or im- 


Se 
possible. For such applica- said heading 


tions, Purebon, the mechanical 


This special crimping tool, manufactured by 
carbon, is often the ideal 


Buchanan Electrical Products Corp., makes 
electrical splices and terminations, quickly and 
easily. The wedge-shaped parts which do the 
pistons, piston rings, pump actual crimping formerly required four differ- 
vanes, valve seats, meter discs, ent manufacturing operations. Now they are 
and a host of similar items cold headed by Scovill at about one-fourth their 

Purebon comes in a wide previous cost. 

variety of grades. It is strong, Perhaps Scovill cold heading can help short- 
io cut your way to lower production costs, in a 
new product you now have on the board, or one 
up for re-design. Your sample, blueprint or out- 
line of your problem will get prompt attention 
from Scovill’s cold heading design experts. 


answer. Typical applications 
are seal rings, bearings, 





tough, readily machineable and 
im many cases can be mold- 
ed directly to size 


Bulletin No. 482 tells the 


complete story of Purebon t= Bie... 


Write for your copy today 
s Pi 4 “Guide to the Profitable 


Use of Cold Heading” — 


PURE CARBON CO., INC Bulletin No. 2 describes 


the advantages and 


448 HALL AVE. ST. MARYS, PA limitations of this process { 
for the designer. It's J 
free for the asking ! 


RECESSED MEAL RiWS + SEEMS © TAPPING SCREWS 
STANDARD MACHINE SCREWS «+ SPECIAL COLD HEADED PARTS 


vii; FASTENERS AND 
N ‘LL SPECIAL PARTS 
INDUSTRIAL FASTENER SALES, WATERVILLE DIVISION 
SCOVILL MANUFACTURING CO., WATERVILLE 14, CONN 


Montclair, N. J. + Detroit - Wheaton, Ill. + Cleveland + San Francisco « Rochester, N.Y. 
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deiphia Helice! Geor 
These con be furnished 


wp te 150° diometer 








if you do not have a copy of the 
Gear Catalog 48, you should send 
for it today. This 68 page book 
will help you understand, design 
ond order gears. Just send your 
request on your business letter 
head and a copy will soon be in 
your hands 


For nearly 60 years Philadelphia Gears 
have been known throughout industry 
for high quality and precision manufac- 
ture. Our modern plant contains the lat- 
est equipment for cutting, machining, 
hardening and testing every type of 
gear—large or small—and in any quan- 
tity. That's why we have been called 
“Gear Headquarters” . . . and why so 
many firms always rely on Phillie Gear 
for every gear need. 





Philadelphi ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 


~ lee mee §6NEW YORK + PITTSBURGH + CHICAGO + HOUSTON «+ LYNCHBURG, VA, 
iN CANADA: WILLIAM AND J. G. GREEY LIMITED, TORONTO 


hiladelphia 








Industrial Gears and Speed Reducers 
LimiTorque Valve Controls 
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Bai.er-Perkins Dough Divider Black-Clawson Paper Cutter Thos. L. Green Cracker Embossing Machine 


Blakeslee Vertical Mixer Thos. L. Green Cutting Machine 


LEWELLEN 


Control... 


GIVE YOU THE SPEED YOU WANT...WHEN YOU WANT IT! 


‘At what speed should my machine run?’’ No manufacturer 
has the answer. 


Here, then, is a universal problem. Get this important fact: There 
is no machine which always operates at its highest efficiency at a fixed 
speed. In every production process, many factors are variable. There 
is no such thing as uniform material, constant temperature, constant 
humidity or constant moisture content. But all such variables can be 
compensated for by providing accurate speed control on the machine 
or process. Alert design engineers know these conditions and are in 
cluding Lewellen Variable-Speed Controls as an integral part ot their 
machines. Thus, the act of making production machines really effi 
cient is not left to users. Aeon fm this page are only a few well 
known machines which include Lewellen Variable-Speed Controls 
in their design. 





Our engineers have had fifty years experience in the design and 
manufacture of variable-speed controls, and in assisting in the adop- 
tion of Lewellen Controls to every type machine and process. Lewel- 
len Controls are available in a hundred standard types and sizes. 
Hundreds of special problems have been solved in order to meet 
machine dimensions and various machine conditions. This is our 
business. We have no side lines. 


a 
ae 


= 


Production machines the country over now include more than 13,900 
Lewellen Variable-Speed Controls. How is that for proof? We want 
to work with you. Tell us your problem! 


OCT AER AD PIII. 


aStebe > cen 


a 


LEWELLEN MANUFACTURING CO., COLUMBUS, INDIANA 


VARIABLE SPEED ENGINEERS 
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.1-FIRST to demonstrate the 
electrical effect of dissimilar 
metals in contact 
» Luigi, Galvani 1737-1798 


Galvani, Italian physiologist, accidentally 
discovered that by touching the nerve of 
a frog's leg with a zinc rod and the muscle 
with a copper rod, the leg would twitch 
when both rods were in contact. From 
Ivani's experiment, Volta developed 

e first electric battery. 
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In many machine tools, where accuracy 
is of primary importance, Farrel her- 
ringbone gears are used to transmit a 
smooth, efficient flow of power to work 
or tool point. 

The quiet, vibration-free perrorm- 
ance and long life you can expect from 
these gears result from extreme accu- 
racy of tooth spacing, contour and 
helix angle, and other qualities inher- 
ent in the Farrel-Sykes method of gear 
generation. They are made of the fin- 
est grade materials, in a complete range 
of sizes for any power capacity and any 
application. 





Wherever power transmission must 
be smooth and vibrationless under all 
conditions of load and speed, specify 
Farrel herringbone gears. Information 
and engineering assistance available, 
without obligation. 


FARREL-BIRMINGHAM COMPANY, INC. 
ANSONIA, CONNECTICUT 
Plants: Ansonia and Derby, Conn., Buffalo, N. Y. 
Soles Offices: Ansonia, Buffalo, New York, Boston, 
Pittshurgh, Akron, Cleveland, Detroit, Chicogo, 
Portiard (Oregon), los Angeles, Salt Loke City, 
Tulsa, Houston, New Orleons 


13.698 
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We believe 


€ xperic mee 158, 


without doubt, the best 
teacher when it comes to de- 
signing and mass-produc- 
ing metal powder parts... 


fast and to close tolerances 








Moraine experience has 


resulted in a wider choice 
dies 


of materials; better 


special presses, and associ- 





ated techniques have made 


possible more complicared 





designs, closer tolerances 
and a constantly widening 


range of applications. 


We believe we can demon- 
strate that properly de- 
signed metal powder parts 
by Moraine perform better 
faster 


and are produced 


and at lower cost 





MORAINE PRODUCTS 


DIVISION OF GENERAL MOTORS, DAYTON, OHIO 


386 


New HYDROPUMP Permits 
* Regulating 
° Reversing 
* Stopping 
Oil Flow During Operation 


NO VALVES... 
NO CHANGE 
IN SPEED 
OR DIRECTION 
OF ROTATION 


(Right) Standard control pump 
mounted for vertical discharge 


This vane-type hydraulic pump provides positive displacement . 

but allows instant regulation of the volume and direction of oil 
flow to fit your individual circuit or cycle conditions. With the 
motor and pump operating continuously in one direction, you can 


1. Adjust the oil volume delivered to suit the job 

2. Vary the oil volume delivered at any part of the cycle 
3. Reverse the oil flow. 

4. Completely stop the oil flow. 


A small movement of the control will change the displacement 
of the pump or the direction of the discharge. This control may 
be used either as a simple volu.ne adjustment or as an integral part 
of a cycle control system. Manual, automatic and remote control 
means are available. Ideal for hydraulic motor drives 


NO SPRINGS—NO VANE WEAR 


Vanes are positioned mechanically—no springs are employed. 
The pressure ring which contacts the vane tips rotates with the 
vanes, reducing friction and wear 


The HY DROPUMP is available in foot mounted, flange mount- 
ed and stripped models. Multiple ports and methods of mounting 
provide 16 possible connection combinations. Capacity 0 to 10 
g-p.m. in either direction 





(Below) HYDROPUMP with micrometer 


volume control, mounted for borizontal dis- 


WRITE FOR _— 
ENGINEERING 
HELP AND 
LITERATURE 


Ask for Bulletin 
100-P. Submit 
your problems for 
recommendations 
No obligation. 


MILWAUKEE HYDROPOWER 


3445 N. 35th St. 











Milwaukee 16, Wis. 
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There’s nothing like a 


(Cj ELECTRICAL HEATING ELEMENT 


FOR DEFROSTING A REFRIGERATOR .. 


- 


and 1001 other jobs! 


Where do you need heat? Clean, safe, easy-to- 
control electric heat? Heat that you can bend around 
corners, arrange into a pattern...or spot exactly 
where you want it? 

Whatever the application, when you sit down to 
design the proper heating element to do the job, 
take advantage of the help available to you here at 
“heating headquarters”. Sound advice on sheath 
metals, terminals, bending radii, etc., is yours for 
the asking. 

We can save you time and trouble... guide you 
around pitfalls help you improve your product. 
That's because we're specialists at engineering and 
controlling electric heat. Our men work at it every 


DEGREASING MILITARY EQUIPMENT 


day ...for many different manufacturers 


of many 
different products. 


You'll find TK* Heating Units in everything from 
irons to incubators, coffee makers to waffle bakers, 
griddles to gluepots 


And in the current defense build-up, we're prov- 
ing again, as we proved in World War II, that 
we're equally at home with heating elements for 
guns, gun directors, boat galleys and a host of other 
aircraft, marine and submarine applications 


Our elements are long-lived, dependable. Let us 
help you design one for your job, and you'll agree 
there's nothing like a TK Electrical Heating Element! 
For further information, send us your product 
blueprints—now. *T. M. Reg. U.S. Pat. Of 


TUTTLE and KIFT, INC. 


1830 N. MONITOR AVE. © CHICAGO 39, ILLINOIS 
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KNU-VISE CLAMPS PROVIDE 


Bendix ) UNUSUAL VERSATILITY 
—_ 


piications—plein or with 
various end treatments to 


eo) Tle Ufc) mela. 119.4°), || Seely SOLID TOGGLE 


Results Prove It terme 


angie holding 


CHANNEL TOGGLE BAR 
0 FOR BOLT BUSHING : 


the for angle holding 


CHANNEL TOGGLE BAR 
WITH ADJUSTASLE 
SPINDLE 





. ~~ 2 
N a Pag e 1 ri Fil t e r | n g Sales offices in principal cities 


KNU-VISE eens 
Ct ABEER MFG. CO: 
BMAMIOMIROAD En). LartER, micnicany 


Nine times out of ten WESTERN DIVISION: 422 MAGNOLIA ST GLENDALE, CALIF 
Bendix-Skinner Filters 


eerste Gull FLOW CONTROL VALVE 
swer to your filtration prob- 

lems. Here are the facts: ii} for Cylinder Speed 
available with patented, ex- 


Adjustments 


cellulose elements; simpie, hil} OVER A 

flow rate with minimum j ’ 

pressure loss; no channeling RANGE 
ee 


or bypassing; over 350 


clusive, resin impregnated 


quick replacement; high 





IN AIR OR 
models providing filtration 


from Y2 micron (.000019”) HYDRAULIC USE 


upwards at flow rates from ie Geel Mis Cd Side acebion an 
, | efficient Stainless Stee! FLOATING BALL CHECK 
1 to 5000 g-P.m Why not which opens and closes at the slightest change 
ix. j filtra- 13110 in flow direction, with a Vernier Type VARIABLE 
let Bendix-Skinner - anee NEEDLE ORIFICE adjustment in a compact con 
tion engineers work with trol which has widened air and hydraulic cylin 
2 > f °] der application by providing precise control of 
you? Write us direct. cylinder action. Modifications of the Pneu-Trol 
Valve are available as Plain Check, check with 
Fixed Orifice (orifice drilled by customer in the 
Standard Check Valve), Needle Valve and Veloc 
ity Limiting Check, as illustrated at left All 
Pneu-Trol Valves are made from bar stock in 
brass (up to 1000 psi) or steel (5000 psi) or 
other body metals to your specifications All 
—_—— internal parts are Stainless. All valves available 

- —_— — = - in 5 sizes-—'g", Va", % 0", ond 3% 


| Attractive prices immediate delivery 


Write for illustrated circular and price list 
Disc-type Ribbon-type Pleated-type 


if 

| 

] ta Oe 
itt] 

| 


‘SKINNER PURIFIERS DIVISION 4 a 
1503 TROMBLY AVENUE Say. c milae -Trol Devices, Inc. 


DETROIT 11, MICHIGAN 


Export Sales: Bendix International Division, 72 Fifth Ave, N.Y. 11,N Y¥ 1428 N. Keating Avc., Chicago, Ill. 
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When 0.D.’s Have to be 
Straight and Round, 


? — —s 
Use SUNNEN 
EXTERNAL HONES 


To Correct Defects 


For shafts, pins, arbors, gage bars, plungers, 
metering rods, spindles, valve pistons and 
similar parts 


These new honing tools correct heat treat warpage and 


waviness —can be used with multiple stone holders to 





increase the length of the honing surface, to bridge the 
curvature of the part and produce a straight, round outside 


surface. And besides correcting such geometric defects as 





warpage and out-of-roundness, Sunnen External Hones also 
remove defects in surface finish —for example, centerless 


grind patterns and tool marks —with minimum stock removal, 


Sunnen External Hones are suitable for finishing most types of 


outside surfaces in a diameter range of .120" to 2.750 They 


hold dimensional tolerance to .0OOL” and better; produce 
surface finish as fine as 2 micro-inches RMS in hardened steel, 


Speed is many times faster than lapping 


Production, tool room, maintenance, 


salvage —any or all of these 
Four external hone 
sets handle complete 


range from Sunnen External Hones. To find 
120” to 2.750" 





departments may have need for 





out more about the benefits, 


TYPICAL APPLICATIONS 


mail the coupon for ; 
FREE descriptive booklet 
A NS EES RE! er RR em 
To: SUNNEN PRODUCTS CO. 
7976 Manchester Ave., St. Louis 17, Mo. 
~~ Please send bulletir Mave vepresentelive 


Needle Valve Metering Rod Valve Spool Gage Bar 


SUNNEN PRODUCTS COMPANY 
7976 Manchester Avenue ° St. Lovis 17, Missouri 
Canadian Factory: Chatham, Ontario 








PUBLISHED 
LOAD 
RATINGS 


Net LL GUIDEROL kanes 


HAVE ATLEAST © oy. greater load capacity 


Here's proof that you get more load carrying capacity when you buy McGill Guiderol Bearings 
Phe chart above was computed from published cataloged ratings on the basis of 2,500 hours 
iverage life expectancy at 100 R.P.M. for retainer type cylindrical roller bearings dimensionally 
equivalent to the McGill Guiderol Bearing No. GRI-209 

The load capacity of the Guiderol Bearing ranges from 38°; to over 100, greater than any 
of the retainer cylindrical type roller bearings with which it will interchange dimensionally 
A Guiderol Bearing at least one size smaller can often be substituted and the shaft and housing 
requirements reduced in size and cost 

Che Guiderol Bearing has greater load capacity because it embodies a new principle of con- 
struction using guided rollers. This eliminates the need for space wasting cages, thus a full 
compliment of rollers can be used for greater load support. It also overcomes skewing tenden 
ies and internal looseness. Consider the savings you can make using Guiderol Bearings. W rite 
tor your copy of Bulletin GR-50 today 


GUIDED ROLLERS PREVENT SKEWING — BINDING 


A guide rail on the inside 

diameter of the outer race 

maintains roller alignment 

Normally no correction is 

required. Should misalign 

ment cause tendency to 

skew, the guide rail touches 

grooved rollers back into 

position by momentary con- precision 
tact at Y. X indicates direc- | ratae Store ea 
bearings 


tion of roller rotation 





WAS MAKING INDIVIDUALIZED 
EQUIPMENT PARTS 


Rotary color mixer 
with quick opening door 


Plants 


In that era of many sceptics, KOVEN, along with men of faith and vision, helped Jersey City, N. J. 


to pioneer the virgin fields of American industry 





- 
2 Er 


To today’s era of modern design, KOVEN brings over 70 years of experience 
tested techniques in the production of Individualized Equipment Parts. That's why 
manufacturers cross-country lean on KOVEN for parts precisely tailored to their 
every need. Dollar-wise, they have found that our expert facilities and craftsmen 
so frequently enable us to build a part more efficiently and cheaply than they 
themselves can. A KOVEN representative will be pleased to visit your offices and 
discuss your production problems. Write or call for a consultation—no obligation 


Our complete modern facilities include: Machine, welding, plate and sheet metal 


galvanizing and painting shops. X-ray inspection insures quality control in every 
KOVEN Individualized Equipment Part 


L. O. KOVEN & BRO., INC 
154 Ogden Ave., Jersey City 7, NJ 


KOVEN FOR INDIVIDUALIZED EQUIPMENT PA 
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TIMING MOTORS 


For Industrial - Military --Commercial Uses 


1600 SERIES: 
LOW COST VERSATILITY 


Specifically designed as a standard 
component for the widest possible range 
of timing applications with 17 standard 
speeds from 60 rpm to | revolution per 
hour 


4400 SERIES: 
SLOW YET COMPACT 


Designed for smal! size and low cost in 
applications requiring slower speeds from 6 
hours to 7 days per revolution 








HAYDON 


TORRINGTON 


HEADQUARTERS FOR 


3100 SERIES: 
HEAVY DUTY DEPENDABILITY 
For control and instrument applications that 


require a heavy duty train and speeds from 
1 hour to 14 days per revolution 


COMPLETE SPECIFICATIONS 


Literature giving complete design and 
engineering specifications will be 
sent on request. Ask for the catalog 
which best suits your need 


TIMING MOTORS -TIMING DEVICES- CLOCK MOVEMENTS 


Write for whichever catalog you need 


HAYDON Manufacturing Co., Inc. 


SUBSIDIARY OF GENERAL TIME CORPORATION 


3135 ELM STREET 
TORRINGTON, CONNECTICUT 


Wizardry i 
= WIRE FORMS 


IMMEDIATE CAPACITY 
FOR DEFENSE 
SUB-CONTRACTS 


STRAIGHTENING & CUTTING 
Perfect straight lengths to 12 ft. 
OU1S to .125 diameter 
WIRE FORMS 
0015 to .080 diameter 
SMALL METAL STAMPINGS 
.0025 to .035 thickness 
.062 to 3 inches wide 
. 
Specializing in Production of Parts 
for Electronic ane Cathode Ray Tubes 


Write for Mustrated Folder 
Send Blueprints or Samples for Estimate 


ART WIRE & STAMPING CO. 








| 227 High Street Newark 2, N. 4] 











HARD CHROME 
PLATING 


25,000 Amp. Generator 
capable of handling 
Lengths up to 
62 feet long 
e e e 


SMALL PARTS 
A SPECIALTY 


ANODIZING 
COMPLETELY 
EQUIPPED 


Government Specifications 
PROMPT AND 
GUARANTEED SERVICE 


HARDCHROMERS, INC. 
Krick Road Bedford, Ohic 
Telephone Bedford 2-1500 
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JOHNSON BRONZE 





SLEEVE BEARING 


DATA 





JOHNSON BRONZE 





Conformability 


alignment 1 eldom « ined lerar 
alone, 1 y are all in an unfavorable di 
rection é 1} slight misalignment 
The tolerance in lo« n of a hole, plus the 
tolerance of the bore, plus the toleran 
the bearing wall 

shaft, preset 


design engu 


Part oT 

of a proy bear : 
taken of a different 
tolerance of the t 
and ad If t 

to slight 


i. Ass 
1 bearing 
sions Change 
le it will move 
Then when the 
1e bearing will run 


cooler than before. These are some of the 
changes that take place during break-in 
i explain why a bearing will change and 
even show signs of distress in the first few 
hours of running and yet run many hun 
dreds and even thousands of hours with 
little change after break-in 


an 


In general, soft materials conform so that 

mformability is an inverse function of 
hardness and is thus best in the babbit:s 
Unfortunately if a material is too soft, it 
will move under high loads and the prop- 
erties of conformability must come to a 
compromise with the properties of load 
carrying capacity and fatigue resistance 
which are associated more with hard ma 
terials than soft materials. A compromise 
for this situation is to use a thin layer of a 
soft babbitt on a harder backing such as 
bronze or steel. Then the harder backing 
will carry the load while the thin babbitt 
will furnish desirable bearing properties 
and yet carry higher loads due to its 
thinness 


For higher loads bronze on steel is used 
Conformability is sacrificed at the expense 
f gain in load carrying capacity with the 
necessity of design for more ideal con 
ditions for bearing operation 


In the use of steel backed bearings, con 
formability is lost because the steel has 
less ability to conform compared to the 
bearing materials used at the running 
surface. If the lining material is soft it will 
conform, but if it must be thin conform- 
ability is limited 


Relative Comparison of Conformability 


Babbitt 

Babbitt on bronze 
Babbitt on steel 
Leaded bronze 
Aluminum alloy 
Bronze on steel ae 
ED 


Steel ie 


Tin bronze 


Relative properties of bearir based on 
wide bearing experience showing relative 
conformability and rance to scoring at 
expense of | 1 resistance and low 
load carrying « The relative posi 
tion of a bearu lwi i 
this generalizatwn \ he composition 
of the alloy r instar the amount of 
lead in a ke i bronze will also change 


1 change fr 


remarkably witl e th ne f babbitt 


on a backing mz 


Prov 


SOFT MATERIALS 


High Conformability 
Low Tendency to Score 
Low Load 

Low Fatigue Life 


HARD MATERIALS 


Low Conformability 
High Tendency to Score 
High Load 

High Fatigue Life 


SLEEVE BEARING 


DATA 





Babbitt lined bronze is an ideal 
combination for both load carrying 
capacity and conformability 


If a bearing such as solid bronze is subject 
to a deforming load, the bronze will move, 
not only at the bearing surface but at the 
back. The whole bearing will move. The 
surface will conform to the new shaft 
position, the back will seat itself more 
properly and the bearing as a whole will 
assume a pr per running posit: nm 


A bearing cannot be selected on the basis 
f one desirable property. If very high 
loads are required fatigue resistance and 
load carrying capacity take precedent. If 
corrosive conditions are encountered the 
selection of alloys is limited. The proper 
bearing material must be selected to best 
fit the operating conditions 


Engineering Service 


Johnson Bronze ffers manufacturers of 
all types of equipment a complete engi 
neering and metallurgical service. We can 
help you determine the exact type of 
bearing that will give you the greatest 
amount of service for the longest period 
of time. We can show you |} 

your bearings so that they can be pro 
duced in the most economical manner. As 
we manufacture all types of Sleeve Bear 
ings, we base all of our recommendations 
on facts free from prejudice. Why not take 
full advantage of this free service? 


10w to design 


This bearing sheet doto is but one of o series 
You con get the complete set by writing to— 


t 


SLEEVE BEARING HEADQUARTERS 
508S.MILL ST. + NEW CASTLE, PENNA. 
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Engineering data 


Complete, concise, practical ... 
dealing with the application of 
SYNCHRON timing motors, time 
machines, gear trains, and D.C. 
motors for special timing jobs. 


to help you 


solve your timing problems... 
adapting s andard timing machines 
or designing new. 


lesign for defense 


Hansen D. C. Motors powered Servo 
units in last World War. Improved 
products . . . enlarged design and 
manufacturing facilities for precision 
production . .. available for de- 
fense contracts. 


SVG AOL moter 


Pulls up to 8 oz. direct 
lead at | R.P.M. Oper- 
ates efficiently at -40° to 
+140°F. Available with 
gear trains to convert any 


speed. D 


Send for complete information 


HANSEN MANUFACTURING CO., INC., Princeton 5, Ind. 


Send catalog and engineering dota to 
Nome 
Firm 


Addres 


Now Terminaks Can Be 
Alo © {OLDERED 


ORS, 


PARRA OS 

GWONOVpfo#pos 
ARARARARARAS 
MMU 


1 
| 


The greatest innovatior 
minal vires now available to the industry Pre-soldered 
TANDEM TERMINALS! Made in various sizes and types, these remark 
able, production-proved terminal supplied on reels) can be avplied at 
ttes up to 1200 per hour by a ne Terminal Attaching Machine that 
ats off, clinches and ers terminals in one instantaneous operation 
Handling of se terminals, solder and flux are eliminated to reduce 
sts and boost productior nq runs. Standard types available. Send 
Jetailed information, er se sample of wire and terminal now used 
Address Dept. E 
For ordinary runs in moderate quantity we continue to produce 
SEPARATE TERMINALS for ELECTRIC WIRES 


We also make SMALL METAL STAMPINGS Exact to 
Customer's Prints. Modern Plant and Equipment. Mod 
erate Die Charges. Precision Work Prompt Service. 


PATTON-MacGUYER COMPANY 


Edgewood Station  Providence5;R1. 


Where might 


is measured 





in millionths 
of an inch 


1 mod wars 
nd Micro prec 
iny miniatures in 
certain tolerances 
net 
earings Bex ause 
trueness of dimen- 
n than is possible 
ually cost less 
and efficiency 
advantages offered 


Write today for Technical Bulletin No. 50 


ae 


New Hampshire Ball Bearings, Inc 





3 Main Street, Peterborough, N.# 
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check the advantages of this Soreng 
SOLENOID-QOPERATED SWITCH 








esigned to make and break two circuits at the same 
time, the Soreng Solenoid-Operated Switch is ideal for use 
wherever it is desirable or advantageous to control rela- 
tively large electrical loads by a low-current pilot switch. 

The unit is compact and light in weight 
a totally enclosed, normally open DPST switch, actuated 
by a Soreng TT type Solenoid 

Switching member is rated 25a at 125/250v a-c 
(resistive load); 25a at 30v d-c. Solenoid actuator can be 
furnished to operate on any a-c voltage between 24 and 
220, 50 to 60 cycles. 


Propuct ENGINEERIN 


consisting of 


& 


ESPECIALLY SUITABLE FOR CONTROL OF: 

@ Heating elements 

®@ Battery chergers 

@ Heavy-duty amplifiers 

© Commercial and theatrical lighting 

®@ Electric motors (where starting switch is not required), in 
combination with thermostats, pressure switches, efc., te 
relieve them of heavy loads 

@ Motor reversing by using two interlocking Solenoid-Operated 
Switches 





Specialists In Electrical Specialties 


9555 Eden Ave., Schillgs Park, Ill. (Chicago Suburb) 
Plants: Schiller Park, ill Fremont, Ohio 








There is only one PENTRATE ... the oldest name in black 
oxide finishing. Since 1923, it has stood as the leader in uni- 
formity, dependability and quality. Discerning metal finishers 
have used over twelve million pounds. This label is your assur- 
ance of reliability and continuous research for an even better 


product — insist on it! 


Pentrate meets U. S$. Gov. Spec. 57-0-2, Type Ill, Class A. 


Performance 


The word precision perfectly 
characterizes every relay 
inufactured by Leacn, and 
is precision is most apparent in 
their performance. Whatever the 
purpose, Leacn can provide relays 
of advanced design for flexibility, 
economy and unexcelled 
performance. Highest standards 
of engineering, materials 
and workmanship 
For better controls through 
better relays—contact LEACH. 


+} 


¢ ‘ ‘ be ” oa 5 § S wv 2 
beEACH RELAY CO. 
5915S AVALON BOULEVARD, LOS ANGELES 3, CALIF. 
Representatives in Principal Cities of U. S. and Canada 


TT 
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2200 Koh-I-Noor Graphite Leads 
17 Degrees of Accurate Grading 


Recognized by Draftsemen the World Over 
for Dependable Service 


Packed Six of a Degree 
in a Protective box 


Smoothness, Strength, Uniformity 
combined with long 
lasting qualities 


GW 


2200 KOH-I-NOOR 
FLEXICOLOR LEADS 


“The Lead That is Really Flexible” 


UNSURPASSED BREAKING STRENGTH 
SEVEN COLORS AND COMBINATION OF 
RED AND BLUE — RED AND YELLOW 


+ 


All the above leads for use in 
1504, 1511, 5611 or 5612 Holders 


By the Makas 
of The Famous 
KOHW-1-NOOR DRAWING PENCILS 
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For rugged, dependable duty in the fields, the powerful 
Farmall Super C tractor is equipped with a Pesco hydraulic 
pump. This pump powers the hydraulic system that gives 
complete fiuger-tip control of the tillage tools . . . control that 
makes farm work easier. . . lessens time spent in the fields 
International Harvester uses smooth Pesco hydraulic power 
to do the heavy work on Farmall Cub, Super A and Super C 
This is because Pesco hydraulic engineers have developed 
odel 051012 hydraulic pumps that give top-flight performance with little 
pa gree yo or no maintenance. 
waney tate hg Perhaps Pesco equipment can help your products give the 
2800 rpm 


dependable service that wins customer loyalty. Why not write 


today for full information ? 


PRODUCTS DIVISION BORG-WARNER C : R ee eee 


PC ee S 24700 NORTH MILES ROAD BEDFORD, OHIO 
> ° 


ad PS 
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in Home 


.+- you will switch to Electric 
MOLYBDENUM . 
xer 
High Speed Steel Mixe 


Ihe increased usage of General Electric uses “Mass. Gears” in their home 
Molvbd " | j electric mixer as shown in illustration. Smooth quiet 
,de uv ee 

OLYDCENUM Nigh specc operation of this mixer as well as long life and free 
steel is based on: dom from attention can largely be attributed to the 
precision of the gears and the careful selection of 
its merits, the materials from which they are produced 
° This typical example of “Mass. Gear” workmanship 

- , 

its e€asy is one of many instances where our gears are giving 
——— = outstanding performances in the products of nation 
availability, ally-known manufacturers 
its low er cost. Consult “Mass. Gear’ on your probleths. Addre 
Massachusetts Gear & Tool Co., Woburn, Mass 
You can save tungsten for 


cota arena Massachusetts Gear & Tool Co. 


ed. Don’t delay, the switch 


saan: Woburn.Mass. 


All the facts you need 
in this FREE BOOKLET. 


























If you have a 


PUMPING PROBLEM 





VIKING PUMP ENGINEERING 


You'll find Viking engineers don’t need to compromise on size or style of Rotary 

pump to fit your needs. Probably there is one ready to adapt to your problem. 

Climax Molybdenum Company They have a wealth of experience to draw from to help solve your pumping 
; problems. Forty years of building, designing and applyirg Viking’s gear-within 

500 Fifth Avenue New York City e a-gear principle has developed the most com- 
plete line of all rotary pumps and it places them 


FREE BOOKLET } IKING in a position to solve your pumping problem best. 


H SPEED STEELS” AN HONORED NAME | Ask Viking for the answer to your pumping 
IN PUMPING _ needs. Send for free bulletin $1 SX teday. 


Name : Al . ‘ 

Position mir 

Company Sh. le Viki Pump Company 
Address ! Tite | Cedar Falls, lowa 
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Found: 


The 2% that cured a Pickled Pump 


How years of N-B-M Metallurgical experience 
paid off by solving a severe problem of corrosion 


When a vinegar producer suddenly starts 


having frequent pump failures due to extreme 
impeller corrosion, it’s pretty evident that 
something unusual is going on... particularly 
when the same pump had been used success- 
fully for years. The pump manufacturer sent an 
engineer to the installation . . . and found that 
concentrated vinegar was being pumped, in- 
stead of diluted vinegar as before. Impellers 
in some cases were lasting only 1 week. 

The pump manufacturer came to us with the 
facts—and our Metallurgical Department was 


immediately put to work on the problem. 


Result? in a matter of days, impellers 
of a new alloy were on their way with a 
slight but important alloy change . . . the 
addition of 2% nickel. These impellers now 
last 18 months to 2 years—longer than they 
ever had before! 


We're proud of examples like this ... be- 
cause they show how effectively our facilities 
for Research and Engineering — combined 
with 75 years of practical application expe- 
rience—make money-saving solutions to 
problems on... 


Non-Ferrous Bearings and Castings— 
As-Cast or Machined 
Babbitt Metals— 
For every type of 
bearing service 


Bronze Bars— 
As-Cast or Machined 
Cored, Solid, Hexagon 


NATIONAL BEARING DIVISION 


COMPANY 4932 Manchester Avenue + St. Louis 10, Mo. 
PLANTS IN: ST. LOUIS, MO. © MEADVILLE, PA. © NILES, OHIO © PORTSMOUTH, VA. © ST. PAUL, MINN. ¢ CHICAGO, ILL. 
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W KRAISSL MORE COMPLETE! (fim : 
MED sin runes MORE USEABLE! aa. 
for SUCTION ECTRICAL CATALOGS 


and PRESSURE Your NEW 


Electrical 


Catalogs 


are being distributed... 


Eliminate Oil Vapors 
from Discharged Air 


This unit, especially compiled for Product Engineers, is full 
The new Kraiss! Class 23 pumps com . : 
Se eaneaeie aeaeacen of useful, up-to-date electrical product data fo: the highly 
this means a tremendous saving to you a 7 : 

in time, materials and industrial health important Original Equipment Market. 

Pumps are dry lubricated—displacement 
blades take up their own wear. Positive 
tan-cooling for continuous high perform 
ance. Available with double extended 
sheft for group installation from single 
power source. Performance data: 1750 3 . 
RPM, but not limited to this speed. Ca on ““Who’’, “Which”’ and ‘‘Where’”’ = 55 will Save your 
pecities from 5 cfm—20 cfm, for single 


ae Cape capes fo game ae time. Get the ELECTRICAL CATALOGS habit . . . today! 


Kraissi Class 23 pumps are specifically 
designed for ali packaging and printing 
machinery; and similar applications where 


air pressure or suction, without discharge If not available at your piant, write to: Distribution Man- 
oil, is preferable ¢ 


If it’s electrical — make this your first source of information 


ager, McGraw-Hill Catalog Service. There is no charge to 
@ Suction feed or pick-up of paper, qualified users. 
cardboard, tin, etc 
© Container. filling: bags, bottles, tubes 
etc 
Automatic handling on conveyor 
systems 





Packing in shipping crates and cases 
Printing presses and vacuum printing 
frames 

Vacuum canning machines 

Vacuum holding chucks 

Ideal for handling food products 
beverages, pharmaceutical prepara 
tions—where rigid sanitation stand 
ards are mandatory 


FREE 


Write today for our new Bulletin A-1399 
on Class 23 Air Pumps 


a Specific Market Unit of: 


rr eee eee ee eee ea = = 
‘ Kroiss! Co. Hockeasack, N. J 
Ph . e 
lease send your bulletin A-1399 ; McGraw-hHill 
' 





co 3 Catalog 
p ey Service 


330 W. 42ND STREET 
NEW YORK 18, N.Y. 
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HOW ENGINEERS USE GLASS 


ro Driven serious FIRES 


To get fires under control faster, regardless of variations amount of liquid in the bulb and the strict specifications 


in operating requirements, Grinnell engineers developed to which Corning produces this glass 
positive, fast-opening sprinkler head. Here's how a Air lines and defects are eliminated to maintain uni 
specially designed glass by Corning helped solve their form strength. Wall thickness is drawn to the closest 
tolerances to assure uniform breakage. Glass also « 
In the Grinnell Sprinkler Head shown above, heat nates corrosion, another factor which 1 
causes the liquid in the “Quartzoid’’* to expand, break with operation 
ing the bulb, opening the head and sending the Glass has many other industrial uses 
sprinkler system into action much faster than is possible oping a new product, or faced with a ma 
with solder type heads. The bulb is made to shatter at You'll find that Corning has 
ures as low as 135 he temperature at which nical skills and manufacturing 


} t 


go a bett 


GLASS IS AVAILABLE NOW—ECONOMICAL, TOO 
CORNING GLASS WORKS, Dept. PE-Il, Corning, N. Y. 


Please send me your “Designers Bulletin IZ-1 


CORNING GLASS WORKS 
CORNING, NEW YORK 


Title 


* 100 YEARS OF MAKING GLASS BETTER AND MORE USEFUL + 195! 
Technical Products Division: Laboratory Glassware, Signalware, Gloss 
Pipe, Gauge Glasses, Lightingwore, Optical Glass, Glass Components 


' 
| 
| 
! 
| 

Coming means reseacch om Glass 
| 
| 
| 
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Custom-made Optical Reticles 








IN ANY DESIGN 


Now Available in Quantity from 
EXPANDED FACILITIES OF W. & b. E. GURLEY 


\ 


ee te tee ee eee ere Se ee ee 


Are you limiting your range and variety of reticie 
patterns to suit an available reticle-manufactur- 
ing process? You needn't at Gurley; here you can 
obtain the procedure best suited to your particu- 
lar design and production requirements 

This century-old manufacturer of scientific in- 
struments nov Offers for the first time on a con- 
tract-manufacturing basis its highly-developed 
photographic, microscopic ruling and etching fa- 
cilities for producing glass reticles for all types of 
telescopes and optical measuring instruments 

Added to Gurley's extensive reticle-design and 
manufacturing facilities is an advanced pnoto- 
graphic process developed during the war, to meet 
the low-tolerance specifications for reticles in 
gunsights and bombsights 

At Gurley you have the flexibility of several 
manufacturing processes and specially designed 
equipment to draw on-—plus Gurley'’s long ex- 
perience in optics, lens grinding and scientific 
instrument manufacture. Photograph and etch 
methods, direct ruling on a dividing engine or 
pantograph, as well as appropriate combinations 
of several of these methods, broaden the range of 
reticle pattern designs and assure their economi- 
cal production in small or large runs 

Consult Gurley on your particular reticle needs 
—whatever the design or quantity. 


W. & L. E. GURLEY, 301 Gurley Bldg., Troy, N.¥. 


Al] -Ja4 5 


Opricol Reticies, Engineenng and Sumeying Instruments. Hydrautic Engineering Instruments. St 


Weights and Measures, Paper and Textile Testing Instruments, Aeronautical Navigating 


Glogice! instruments, 


w 
2- OIREC TION 
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McGRAW-HILL 


TECHNICAL WRITING 
SERVICE 


W rité 


Whether you need an instruction 
book or service manual to accompany 
your equipment written to govern 
ment specifications or product 
catalogs or training booklets 

or industrial literature our writ 
ing staff can de the job for you. It 
will do the research, planning, writ 
ing, and organizing to satisty your 
requirements 


NMlustrating 


For government publications or in- 
dustrial literature, our Aft‘ depart 
ment can meet your specifications, or 
those of the government agency, for 
isometrics, exploded views, cutaway 
views, retouched halftone copy, ren- 
dering, lettering, or any other type 
of art work. It can design to stand 
ardized format or present industrial 
visuals of compelling appeal 


Editing 


The editors of our staff are thor 
oughly familiar with government pub 
lication specifications. In addition to 
being technical editors, they are also 
experienced in rewriting and organ 
izing rough monuscript, or in revising 
published material. Many have taught 
or have been trained in teaching and 
are, therefore, able to recommend or 
inject proper pedagogical presenta 
tion of material 


Pri 

Our printing, binding, and poper re 
sources cre among the best in the 
country. Every type of reproduction 
is available offset, letterpress, 
multigraph, or even mimeograph. We 
con handle a complete printing job 
or, in the case of offset, furnish repro 
copy when other facilities must be 
used 


Save money and time let our staff 
be your staff for technical publications 
Write for our brochure or ask our rep 
resentative to call 


Technical Writing Service 


McGRAW-HILL BOOK CO., INC. 


330 West 42 Street 
New York 18, N. Y. 
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now, | get prints when 


¢ 


Z| want them 
Vz only a few cents each! 





With this 1 
longer need \ 


as you vant ther 





includes all costs 


The Model 20 
that sells for the lov 
fud! 46 printing w 


plete ly developed ! 


no speci il trainir g 


Compare these advantages: CHARLES BRUNING COMPANY, INC 
*LOWEST PRICED machine ts 
NO FUMES. Bruning Copyfiex machines use no Dept. V-111 100 Reade St New York 13. N. Y 
vapor developer, therefore snot possit >m 
unpleasant fumes 
NO INSTALLATION. No exh 


ynnect to o 115 v 


s avail 


t AC electri 


NO TRAINED OPERATOR NEEDED 


tary, the office t 


y, or anyone else cor 


a Copyfiex without special tr 


Company 


(BRUNING ) | --- 


Specialists in copying since 18°7 City 
‘ 
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An open type, powerful, geared BARCOL MOTOR 
drives the drum in this multi-speed Garrell & Gorrell 
Mono-drum. This motor is completely submerged in 
oil to give years of trouble-free service. The follow 
ing features are incorporated in the Barber-Colman 
line of Synchronous Motors 
@ High torque 

Self starting 

Precision made 

Geared or non-geared 

Open or enclosed 

6 hr ‘rev to 3600 rpm 
@ 25-60 cycles 
Our engineering staff is ready to help 
BARCOL you with your motor problem. Write 
MOTOR today, outlining the application in 
which you are interested 
OTHER BARCOL MOTORS — Unidirectional «+ 
Reversible * With and without reduction gearing * 
Open and enclosed 


BARBER-COLMAN COMPANY 
ROCKFORD, ILLINOIS, U.S. A. 











Imagine your dog's delight on seeing a solid column of biscuits 
160’ long and 42’ wide! That's the carrying surface of this 
Cambridge Woven Wire Conveyor Belt in a recirculating oven at 
Kendall Foods Company, Bell Gardens, California. 


Balanced Weave, specified for this installation, is low in cost, 
eliminates creeping of the belt on the drive pulley, and provides 
high tensile strength. Open mesh of the belt allows free circula 
tion of beat within the oven . . . crumbs and broken bits of biscuit 
fall through the belt, cannot foul up automatic packaging 
equipment at the end of the oven. 


Whether you're baking biscuits, processing meat or canning 
vegetables, there's a Cambridge Woven Wire Conveyor Belt to 
help mechanize your production. Stainless steel to meet sanitary 
codes is a standard material of construction 
for our food plant customers. Call in your 
Cambridge field engineer today, let him 
explain the superior construction features of 


Cambridge Woven Wire Conveyor Belts..; 


The Cambridge WRITE FOR FREE ‘ nadie aha 
, Wire Cloth Co. M*Nvtitestretion iiitess with tame 


< 

. Dept. P * Cambridgs 11, Md. conveyor belt 
a BF ow Err installations for Wi 
rt—+ CONVEYORT-+-+ METAL food, metalwork- 


BELTS iii ing, chemical, 
ceramic and other 





OFFICES IN PRINCIPAL INDUSTRIAL CITIES 
See "Belting - Mechanical’’ in your Classified processes. 
Telephone Directory. 


Propucr ENGINE RING NoveMBER 


16 





Here's how Lock Bolts work 


eh 
bolls 


combine the advantages of 


bolts and rivets... 

increase strength...save instal- 
lation time...save 50% in weight 
assure hi-clinch 


Cherry Rivet Company Lock Bolts are high strength, 
structural fasteners specifically designed to lower over- 
all costs. One man installs them with a special 
pneumatic tool. Installation time is less than 2 that of 
conventional bolts an¢ nuts and similar high strength 
fasteners. 

Installed Lock Bolts are 50% lighter in weight than 
equivalent AN bolts. Their tensile strengtn is equal to 
that of the same sized AN bolt, yet their shear strength 
is considerably greater. On installation, the Lock Bolt 
clamps the material being fastened tightly together, 
and securely clinches it under tension. The clamping 
action is sufficient to pull together a gap between sheets 
of as much as 4%”, 

Combining high strength, light weight and rapid 
installation, Cherry Rivet Company Lock Bolts offer 
many production advantages you may apply in your 
business. For complete information write today. 


Materials: 75ST and 24ST Aluminum Alloy, 
Heat Treated Alloy Steel, Mild Stee! 
Lock Bolt Diometers: 3/16", 1/4", 5/16", 3/8 
. “fogs Grip Lengths: 1/8" to 1-15/16" 
vailabilities 
Ava ab e Head Styles: Pan, 100° Flush, Round, Brazier, 
90° Flush 


CHERRY RIVET COMPANY 
Department K-106 


1 : a 231 Winston Street 
2 Los Angeles 13, Calif 
. 
- Please send me free of charge your data sheet on Cherry 


Lock Bolts 


Nome 


COMPANY 


. . % Street 
A Division of Townsend Company 


Company 


City 
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SERVICE 


Daring WORLD 
WAR T We Successfully 


Performed Numerous Sub- 
Contracts for a Score of Large 
Corporations 


STAMPINGS 


Some Machived Parts Can Be Produced 
as "Die Stamplags with ao Sdving in Cost 


INDUCTION & TOR 
& BRA 


We Hove the Equipment, 


PRECISION PLATING 


GOLD + SILVER * COPPER 
NICKEL * CHROME +» CAQMIUM 


We Have Facilities for PlatingSn Aluminum 


ASSEMBLIES & SOB-ASSEMBLIES 


We Have an Excellight Assembly Department 


with Experience Handling Intricate Work 


Our lities INCLUDE 


DROP HAMMERS + PRESSES * ANNEALING 
PLATING * SOLDERING * BRAZING + ENAMELING 
POLISHING * BUFFING. * ASSEMBLING 


Complete Fagilities List Gladly Furnished 


AMERICAN EMBLEM CO., INC. 


HILL STREET, UTICA 1, N.Y. 


SALES OFFICES: New York, Chicago, Philadelphia, Cleveland 


Representotives in Principal Cities 


INTRICATE 


These new gearing 
mechanisms are 
certainly compli- 
cated and pre- 
cise. But Diefen- 
dorf knows how to 
execute the most 
difficult gearing 
job with closest 
tolerances. Ask 
Diefendorf to work 
with you on new 
defense gears. All 
styles. All mate- 
rials. 


DIEFENDORF 
GEAR 
CORPORATION 


Syracuse 


DIEFENDOF 


EA R S 


Up to 5 times 


faster response 
with 


id mise) tela he) | 
PNEUMATIC 
CYLINDER MOTORS 


for 


THROTTLING CONTROL 


The New B-50 Series of pneumatic cylinders for throttling control 
service Opercte on air pressures up to 100 psig and ore capable of repo- 
sitioning accuracies of 1/500 part of total stem travel. Simplified one- 
piece piston construction features graphite impregnated “O" ring seals 
ond a piston positioner integrally mounted in the head plote. Extra 

p, speedy and stable—because of minimum friction ond pre- 
sluminum desig 
applications de positioning electrical components, variab! 
speed drives, rubber pinch valves, etc. Available in 4", 6" and 8" 
diameters with 3" a " stem travels. Furnished complete with cu 
loading regulator and gouge, fully piped, ready for installation 


Write for bulletin B-50-PE 
CONOFLOW CORPORATION 
2100 Arch St., Phila. 3, Pa. 
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RIGHT from the start... 


Expert scientific control 
makes ALUMICAST castings faultless 


There’s no guesswork done at ALUMICAST. Every step from ingot to the finished tration, ahave chow the Queene 
casting is subject to scientific tests and controls to assure production of uniform] 


high quality castings. Right from the start every piece will meet y 


BENE SESEY which provides our laboratory technicians with 
r specifications » graphically recorded analysis of sixteer 
No matter where you are located, you will find ALUMICAST a quick and different elements—in less thon three minutes 
dependable source for aluminum or magnesium castings. You are ‘cordially invited 
consult us relative to your civilian or defense needs 


ALUMICAST CORPORATION, 1517 N. Kilpatrick Avenue, Cl 


This assures the correct casting alloy composi 


t tion in every “hect’. You benefit becouse of 


icago 51, Iino expert scientific control ("E.S.C 


PNaTY VC: e ee 


Expert 


ALUMINUM and MAGNESIUM PERMANENT MOLD and DIE CASTINGS a: 


‘conTrRot 
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CHECKLIST 
din 
© GET of outstanding 
owt 


2-WAY CONTROL 


McGRAW-HILL BOOKS 














1. VIBRATION and SOUND 


By Philip 7 new. Director  Breskheves 
Nat 


mal Laborat 
168 pages, 116 illustrations, $6.00 


Here 8 authuritative intormation on the Qreory 

vibration and esund—factual material on 
strings the case of plane waves in tubes 
and the application of operational calculus and 
the Laplace transform to the study of acuustica 
transients This book explains and analyzes 
the simple oscillator, the flexible atring, the 
vibration of bara, membranes. and plates, plane 
waves of sound. the radiation and scattering of 
sound, standing waver of seund, ete 


2. MECHANICAL VIBRATIONS 


By J. P. Den Harte, Professor at Mechanica 
inuineerina MI 


3rd edition, 478 pp., 6x9, 282 Ulus., $6.25 


This book deale With vibrational phenemena tr 
a technical manner, yet emphasizes applica 
tions of principles and calculations to practica 
probleme of vibration You receive valuable 
information on airplane wing flutter. helicopter 
ground vibration, torsional pendulum dampers 
singing ships’ propellors. and electronic instru 

The principal applications to steam 
turbines automobiles, diese! engines. and elec 
trical machinery are included 


3. MATHEMATICAL THEORY of 
ROCKET FLIGHT 


By J. Rusbiey Keener, Professor of Mathe 

matics, Cornel University—Robert R. Newton, 

Here's an “on-the-spot” answer to the problem of pro- pn ah ell hy ap yg 

. Be ° ° ° ° Engineer. Grumman Aircraft Engineering Cer 
viding equipment with a combination of push-pull and poration 

7 : F 276 pp., 6x9, 41 diagrams, $5.00 

rotary control. As the illustration shows, with only a Explanations and illustratiune in this volume 

f h li + he are poy with mathematical analysis to 

> > > > > ou factors involved in rocket propulsion 

single $.S.White flexible shaft, the light can swung Dacatertee in the Reid are covered propulsion. 

; of explanatory material including concise dia 

the full 360 arc, and tilted up or down, simply by turn- . tab graphs. Covers such points 

. ape " ia as pow = arene propel the socket. how the 

, » . rocket is rotate or stability, aerod ic 

ing the control knob or by pushing it in or pulling it out. rocket (© rotated for stability. scrndysamic 

action, @lapersion of a rocket. vacuum trajec- 

tory, launcher velocity, and tipping-off effects 











In addition to the obvious advantages of such an ar- 


rangement, the S.S.White flexible shaft is easily installed 4. COMPUTING MECHANISMS 
and LINKAGES 
Ry Antonin Sveheda, Hubert MW. James, Editor 
: 7 2 Vol. 27—Massachuretta Inatitute of Technology 
mounted in the most desirable location. Radiation laboratory Series ORRD-NDRC 
352 pp., 6x9, 177 Ulus., $5.00 
a Thies guide to recent developments in radar 
. . . . i ofe 
If you'd like to get further details on the versatility tome tm general, and Includes a aeeatie’ onany 
get ar »f the design of bar linkages 
and usefulness of S.S.White flexible shafts, send for the for use in computers You 
, receive a full account of 
booklet described below. novel methods for the de- 
sign of bar linkages as cen- 
erators of functions of one 
and two independent vari- 
ables. Special attention ts 
given to the design of bar 


WRITE FOR NEW BULLETIN 5008 eames 


It contains the latest inform- 4B 10 days free examination 
ation and data on (flexible 
shafts and their application. 
Write for a copy today. 


hihite INDUSTRIAL DIVISION 


DENTAL MFC.CO. Dept. D, 10 East 40th St. 
NEW YORK 16, N. Y. 


and allows both the light and its control knob to be 








| McGRAW-HILL BOOK CO., INC. 1 
330 W. 42nd. St., N.Y. C. 18 

Send me bovks corresponding to oumbers circled 

| below for 10 days free ezareination om approval | 
In 1@ days I will pay for books | wish to keep, 
plus « few cente postage, and will return unwanted 

| beoks post paid. * | 
1. _ 3. 4. 

\ | 


Name 
Address 
city 





Company 
sition Fr} 
* GAVE! We pay postage and pace neryges 
ou send cash with your order ame return 
" pane vilege | 
—_—_— =< = - < «aa = 


Western District Office © Times Building, Long Beach, California 
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BE “SAFETY-CERTAIN" 
... SPECIFY YALE 


for your electrical panel boards 


-—— 











#2430 Standard Panel Lock 


#2435 Companion Catch 


*2440 Streamlined 
Panel Lock 
Sliding tumblers op- 
erated by latchbolt 
retracted by ring 
handle. Key dead- 
locks ring handle 
and bolt. Bright 
plated ring and face. 


#2445 Companion Catch 


Key deadlocks bolt and 
ring handle which retracts 
latchbolt to operate. Lever 
tumbler mechanism. Bright 
plated ring handle cnd 
nose. 


Ring handle retracts latch- 
bolt to operate. Reversible 
for either right or left hand 
opening doors. Bright 
plated ring handle. 


Reversible for either right 
or left hand opening doors. 
Ring retracts latchbolt to 
operate. Bright plated ring 
and face. 


Rugged...economical... YALE locks and catches 


Propuct ENGINEERING 


are designed to meet 


TAKE NO CHANCES! Be certain of quality hardware 
and maximum security for electrical panel boards 
by taking your pick of the many YALE locks and 
catches available. 

YALE is the economical choice, as well! For, 
YALE locks and catches are designed in appearance 
and function to fit your toughest job requirements— 
saving you the usual expense and trouble of “special 


LE & TOWNE 


Novemser, 195] 


any job requirements 


order” jobs. What's more, they're easy to install! 

So, specify YALE! Get all the facts about this out- 
standing line of YALE hardware and put yourself 
days and dollars ahead on every job. There’s a YALE 
lock and catch for every application. For detaiied 
information write The Yale & Towne Manufactur- 
ing Co., Dept. S-2211, Stamford, Conn. 


Yole is o registered trade mork 





POCKET-SIZED POWERHOUSE 


An Arwood ANG 


casting saves 
time! money! = 





CHECK THESE FEATURES 


oe 


Arwoon’s engineering skill and produc 
tion efficiency make it possible to produce the aie dae _— 
cam illustrated by the precision investment 
casting method. 


This is a stainless steel release cam for aC DIDBOBME =~ 


food machinery. Originally it was to have been ACCESSORIES CORPORATION 


fe 5. New Jersey 


machined from a 2” solid cube of steel. But 











made as an investment casting. all machining 
has been eliminated except the drilling of one 
small blind hole and the gurning of the shank 


i so ad a en aig ao wih pouBLe the POWER 


While the savitig of g#luable machining 
time is important. it is imteresting. too. that 


an actual saving of 50% was made over the of your C O R D Tractor 


cost of making the cam by other methods 


and you double the use 


with a 
Perhaps you have a production problem 


that Arwood can help you selve. Our engineers. FUNK 


with years of experience in many industries. CONVERSION 


that result in important savings in manufac- KIT 


often are able to make valuable suggestions 


turing. FUNK You can do unbelievable jobs 
. Products include 

with ease when you equip a 

Ford Tractor with a regular 100 

H. P. V-8 or 95 h.p. 6-cylinder 


Ford engine using our simple 


lor more complete information about the Sestehe owes 
Take-Off Clutches 
Right Angle Take-Off 


Front End Take-Offs 


accuracy. the lower costs and the versatility of 
precision casting. write for our booklet. “A 


Critical Survey of Investment Castings. ea a change-over kit. Conversion costs 


Heavy-Duty Clutches about ‘3 as much as most trac 


tors of same power. Reduces 


} initial costs, and enables tractor 
\ to handle heavier equipment and 

fe accessories. Write for specifica 

; tions, or assistance on any spe 


PRECISION CASTING CORP. cial power problem. 
68 WASHINGTON STREET * BROOKLYN 1, N. Y. FUNK AIRCRAFT CO. 


Plants: Brooklyn, N. Y.. Groton, Conn., Tilton, N. H. 3301 Airport Drive Coffeyville, Kansas 
SCNT ES NE RT RRR ES 
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What's U.S. Rubber doing to 


bridge the gap between hard and soft rubber? 


The new “U.S.” thermosetting plastic, I nrup, 


can be made flexible and elastic as soft rubber, 
or rigid as hard rubber. Enrup offers entirely 
new possibilities to design engineers. The wash 
ing machine parts, shown above, are made of 
Enrup because its abrasion resistance and 
Structural strength are greater than the com 
bination of metal and plastic formerly used 

Enrup can be made into almost any shape 
or form, simple or complex. It can be punched 
sanded, sawed, nailed, bolted, molded and 
machined. Perhaps Enrup is just what you've 
been looking for to improve your product or 
your manulacturing operation 


For more details, write to address below 


PRODUCT OF 


UNITED STATES 


Propuct 


MECHANICAL GOODS DIVISION 
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RUBBER Cc 


ROCKEFELLER CENTER, NEW YORK 20,N.¥ 


O M P 


AN Y 


+13 








3; le We've Buitt a BETTER HANDLE! 
imple > I oven corn, 


CARRYING CASES, 
PARTS BOXES, Etc.! 


low-cost al with ‘| = 


construction e rust-proof 


| e @ meets Air Force and other 
= I i Government specifications 


Here Is the handle you have been looking for —one that 
is ideally suited for anything that must be lifted by a 
side carrying handle. Bendix-Friez engineers developed 
this handle to meet Air Force and other Government 
specifications for many kinds of special equipment. The 
unique, rugged design of this handle, with its “snap- 
back” feature, is such that neither shock nor vibration 
will cause it to rattle. Built of aluminum and stainless 
steel, it can be riveted or welded to the side surfaces of 
any kind of container or de- 
pressed in the sides. Available 
in large or small lots, orders will 
* Simple Installation : be filled promptly. Write today 
* Versatile...Types for : a for our new lower prices. 

Most Applications 
*% Wide Selection of Materials FRIEZ a DIVISION of 
* Vibration and Shock-proof — 
* Low Initial, Installation Cost} . Expert Sales: Gendiz tnteruationa! Division, 72 Fitth Avense, Mew York 11, 1.1 








DOES YOUR PROBLEM 
INVOLVE... Corrosion Resistance 


Strength in Tension 
and Compression 

Hardness & Tougimess 

Pressure-T.gitness 




















DRIV-LOK Pins are widely used ‘ 2 Resistance to Erosion 
as hinge and pivot pins because s 

they permit maximum free rota if Resistance to 

tion of one part, while remaining ... USO sabt 

securely locked in the other ; Frictional Wear 


Quick, easy installation of DRIV- CONSULT US Fatigue Resistance 


LOK Pins cuts assembly costs, 
waste motion is reduced and pro- Most certainly there is one of “our cwn allovs,” or 
duct improvement results one of the many non-ferrous alloys we make that 
: will meet your exact requirements—At any rate. our 
DRIV-LOK Pins are made in many % me ; q , . 

long and varied experience as Metallurgical Engi- 
neers and Founders is at your service for any prob 
lem or product you may have 


types to handle most applications 
Write for catalog and samples 
giving nature of your fastening 
bl Please send me a copy of your latest 
probiem “Reference Book of Bronze Casting Alloys’. 


| AMERICAN MANGANESE BRONZE 
DRIV-LOK PIN COMPANY 


is Se ee ee 


4705 Rh . Hol , Phi iphi , . 
723 Chauncey St. © Sycamore, ill. awn St olmesburg, Philade:phia 36, Pa 
° PITTSBURGH, PA 


Established 1909 
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What's Your Problem? 


Clogged bins and hoppers? Slow, un 





Vv 
GIN VIBRATORS reliable, uncontrolled material feed? 


Lack of sizing or separation? Does the 
product require settling or packing 
down in containers? Are you fumbling 
around with small parts? Never a happy 
medium for your hoppers—either empty 
or overflowing? Difficulties with current 
conversion? Leaky shafts? Slow, labori- 
ous hand batching? 


VIBRATING SCREENS [fy 


| Then 
ask 


about— 


VIBRATORY PACKERS : PARTS FEEDERS 


SYNTRON 


ELECTRIC VIBRATORS, promoting free-flowing 
bins, hoppers and chutes 
a f VIBRATORY FEEDERS, controlling the flow of ma- 





“HOPPER LEVEL — SELENIUM RECTIFIERS terials in packaging mochines, etc . 

SWITCHES i VIBRATORY PACKERS, settling moterials in con- 
tainers and molds 
PARTS FEEDERS, feeding smal! objects to auto 
matic machinery, machine tools, etc 
VIBRATING GRIZZLIES, for rough scalping 
VIBRATING SCREENS, removing foreign objects, 
lumps, etc 
SHAFT SEALS to eliminate leakage of gases and 
liquids 

SHAFT SEALS BATCH WEIGH SYSTEMS, with scale-controlled 

Feeders and Vibrotors 
HOPPER LEVEL SWITCHES, controlling volume 
content of bins, etc 
SELENIUM RECTIFIERS for efficient conversion of 
AC to DC 


SYNTRON CO. 


BATCH WEIGHING 240 Lexington, Homer City, Pa. 
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the advantages of 


TEFLON* 


RAPID, LOW-COST PRODUCTION OF PARTS 


Close tolerance extruded Teflon rods in a wide 
range of sizes recently developed by our engi- 
neers, offer fabricating advantages over the 
short molded lengths previously available. Where 
Teflon’s electrical properties or exceptional cor- 
rosion or heat resistance is needed, uniform parts 
can be readily machined from our rod. 


Typical Electrical Properties of Teflon: Electrical 
properties of Teflon are practically unchanged 
through its useful service range of -l100°F. to 
480°F. Short-time dielectric strength as high as 
1,000 to 2,000 volts per mil, in 2 to 10 mil thick- 
nvsses. Long-time dielectric strength reported over 
1,000 volts per mil in the absence of corona. Elec- 
trical loss factor over frequencies from 60 cps to 
30,000 mc is less than 0.0005. 


*Teflor 1 trademark of the E. I. Dupont Co, 


OLYMER CORPORATION 


Reading, Pennsylvania 


Propur 








Reprints Available . . 


DESIGNING 
WITH 
DOLLARS 


This special editorial report 

from the June issue of PRoDUCT 
ENGINEERING . . . contains de- 
sign check sheets for 35 impor 


tant classifications of materials, 


elements, and fabrication 


k methods 


The design data and notations 
consolidated in these check 
sheets were compiled with the 
cooperation of hundreds of ex 
perienced product-design engi 
neers throughout industry. You 
can put this permanently useful 
information to work for your 
company by supplying each 
member of the engineering statt 
with a copy of “Designing with 
Dollars A limited number of 
reprints are now available at 75 
cents each from our READER 
SERVICE DEPARTMENT 


PRODUCT 
ENGINEERING 


McGRAW-HILL BUILDING, 
NEW YORK 18, N. Y 





tr ENGINEERING 
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When Is high pressure. 
iis AMMERICAN/ 


HYDRAMITE...pressures up to 5000 p.s.i. 


High pressure capacity is built into the Hypra- 
MITE ..+the remarkable new AE radial-piston 
constant displacement fluid power generator. It 
has an overall efficiency of 85% without super- 
charging. 

Hypramrre is direct-driven through a flexible 
coupling ... rotates in either direction. You've 
the choice of foot, flange or face mounting. 

A product of American Engineering Company, 
makers of the famous Hele-Shaw Pump, Hypra- 
MITES are already bringing new efficiency and 

; ging ) + of 
economy on a wide variety of hydraulically- , prone’ AW 
operated equipment. They are available in 3, 5, yWERIe 

snot 


comran 


and 10 g.p.m. oil capacities 





HELE-SHAW .. . variable pressures 


eg: > up to 3000 p.s.i. 
4 ea fm = The Hele-Shaw is a radial-piston varia 
me “a Mim power generator. Pressure and revers 
‘ 


directly at the pump. Discharge « 
maximum and can be reversed gradually 


ali P 
> $ Suitable controls available. ¢ apacitic 
‘ g.p.m, and upward 








American Engine« 
2501 Aramingo Ave 


Gentlemen: 1) Kindly send me complete information 
: about the new Hypramitt Hele-Shaw. 


COMPAN Y Name Tith 
a 
PHPLADELPHIA 25 PENNA Company 


AE Products include: Hydramite and. Hele-Shaw Fluid Address 
Power, Taylor and Perfect Spread Stokers, Marine 


Deck. Auxiliaries, Lo-Hed Hoists, Lo-Hed Car Pullers City Zon State 
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require big 
Universal Joints 
.-- built by 


BLOOD BROTHERS 


Heavy-duty steel rolling mill equipment like this MESTA 

68" Hot Strip Mill demands a lot from universal joints. And BLOOD 
BROTHERS Universals meet all the requirements: Tremendous strength, 
long resistance to wear, and toughness to match heavy shocks or starting loads 
That's why — for big jobs or small — industrial machines, commercial vehicles 
of agricultural implements, engineers rely on BLOOD BROTHERS job-matched 
universal joints. They've proved their ability to “stand the gaff” through 
countless hours of rugged duty 

Before you specify, call on BLOOD BROTHERS for engineering 

consultation and suggestions 


* 
Sa 


> 


BLOOD BROTHERS machine co. ALLEGAN, MICHIGAN 


Division of Standard Steel Spring Co. * Chicago Office. Great Lakes Spring Division, 7035 West 65th Street 








conTroL Pf] WER wevven CUSTOM BUILT MACHINERY 


FOR OVER 75 YEARS 





axit-lowpRey 
. Machire Gorporation 
{A subsidiary 
staaieaihetane @ DESIGNERS 
Write: AND BUILDERS OF 
DIXIE-COWDREY SPECIAL PURPOSE 
Fitchburg, Mass. MACHINERY 


Telephone: Fitchburg 5200 











ice 
cH Division 
anee 
Rock? 


ktord, tilimels 


DROP-FORGINGS 


aWy SHAPE - AMY MATERIAL - COMPLETE FACILITIES 


Write ter Free fergeng Dete febder ete wt orl or mma? oe 
LM WILLIAMS 6 CO, “The Drop forgung People” BUFFALO 7. NY 


{ 
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‘9 RULione 
ROLLWAY ROLLWAS 
OLLWAY ROLLWA' 


"we 


Vue. 7 


LWAY ROLLWE 2% ROLLWAY BULY 
Ay ROLLY LWAS ROLLY 
ROLLW ROLLWAS 
JLLWA & 
way 


ROL: 
Lu + 
ARY 
£ ROL 
(OLiLwe: 
LWAY FO 
ROLLWA 


VLLWAS / 
WAS AY 
way ROLY 


Right-LingRitition... 


™ 


No Skew’. !2N@'Bide Shock... 
RY RD’ 


~ 

‘ il 

RIGHT- ANGLE : 

rut 0s, rt No Roller End Drag 

a ® ove oy = 
side-sheck. 


Ne 


Test Rollway Maximum-Type Cylindrical Roller Bearings with your finest 


gauges. Notice that the bores are precisely cylindrical and that the surfaces 


RIGHT-ANGLE 
BEARING SURFACES 
with perallelism thot 
results in unwavering 
rightline rolling. 


of the separators are parallel to each other. The roller ends themselves 
are truly square on every diameter, and the bearing surfaces match the 


parallelism of both the separator slots and the roller races. 


Line for line and surface for surface, each maximum-type Rollway Bearing 


is a beautiful piece of related precision and right-angle trueness. Each is 


RIGHT-ANGLE 
SEPARATOR SLOTS 
eccerately machined 

te prevent roller 
skew, slide and 


precision-engineered for quieter running, lower friction losses and longer 


life-expectancy under specific conditions of maximum service. 
Our engineers will gladly help you select bearings 


for particular applications. No cost. No obligation. 


Just write Rollway Bearing Co., Inc., Syracuse 4, N.Y. 


OLLWAY 
BEARINGS 


Complete line of Radial and Thrust Cylindrical Roller Bearings 


SALES OFFICES 
SYRACUSE 

PHILADELPHIA 
PITTSBURGH 


BOSTON 


DETROIT 
LOS ANGELES 


CLEVELAND 
HOUSTON 
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WW Sier-Bath cui GEAR COUPLINGS 


Now Standard Equipment On 


KOEHRING 34-E Twinbotch PAVERS 


ASSEMBLED 
UNCOUPLED in seconds! 


" . " @ Asize 2 Sier-Bath Gear Coupling 


ONLY 7 PARTS an ; an eaten ee reduction drive with the 


SAVE SPACE, WEIGHT, ASSEMBLY TIME— 
REDUCE STRAIN ON SHAFTS, BEARINGS 


The new Sier-Bath Gear Coupling is cuttiagcosts and improving products for manufacturers in 
many industries. Revolutionary in its simplidity, the new Coupling eliminates nuts, bolts, grids and 
discs. The entire load is transmitted from hub to hub by a powerful one-piece sleeve. Precision 

35 USUAL SIZE cut teeth provide plenty of Hegibility, minimize back- 
} 2 USUAL WEIGHT lash. If your products use direct drives, be sure to 
Sier-Bath Gear Coup- 


ling compared with WRITE FOR THIS BULLETIN! e 
twe major conven- gives installation photos, cost-cutting advontages, plan a 
tiene! types of same drawings, specs for standard vertical, mill motor and 


shoft size, HP rating floating shaft types—sizes from % to 6, HP 4 to 550. 


_, : (Special types ond sizes on request.) GEAR and PUMP CO., Inc. 


Alse Manufacturers of Precision Gears and Screw and Gearex Rotary Pumps. 9238 HUDSON BLVD., NORTH BERGEN, WN. J. 


Founded 1908 Member AGMA 














Both Nut and Bolt are 


LOCKED 


Jin «1001 cauces 
(2), PANUT to choose from 


Double Locking The combinations of styles, types, 


: mountings, ranges and functions 
Low cost—fast assembly Action of Marsh Gauges are almost end- 


: : less; but they all have one trait 
Because PALNUT Lock Nuts in common: Each is best for the 
apply on top of ordinary nuts, ' service for which it is recom- 
there are n nterfering parts ; - mended. Write today for the new 
within the nut or between the % Marsh Catalog covering the 
nut and load t prevent or * . broad Marsh line. Let us prove 
retard the full application of bolt Bas - that Marsh is the gauge for your 





stress for maximum bolt loading 
efficiency. A properly tightened 
nut, locked with a PALNUT 
provides a completely vibration 
proof, rugged assembly which 


stays trouble-free during the 


entire life of your products. 


Trademark 


LOCK NUTS 


product, whether you need a few 
or thousands 
Marsh Instr 
Powerful spring tension Sales aftili 
(A-A) is exerted upward Jas. P. Marsh Corp. 
on the bolt threads and . Dept. 39, Skokie, I! 
downward on the ordinary j 
nut, while slotted jaws (B-B) 
close in and grip the bolt 
like a chuck. 


Write for samples and date 
THE PALNUT COMPANY 
65 Cordier St. 
Irvington 11, N. J. 
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Communications 
and Navigation 
_ Eguipment 
For precision 


and dependability 
look to KOLLSMAN 


© KOLLSMAN Instrument CorPoRATION 


URST, NEW YOR 


r, 195] 








. Take, it from me-- 
PrOTH SEARCH lla a 


New Manual 


ee Tells How 
ar 


Roth Rubber 
Know-How 
Can Save You 
Money! 


Get this manual and let us quote on your present 
rubber requirements—or create a special! formula to 


cut your costs, boost out put, or simplify production 


HOfsd VIII SOS? 


1864 S. 54th Avenue 


Chieago 50, Illinois Custom Manufacturers of industrial Rubber Products since 1923 


CECE EEE EEE EEE EEE EEE EEE EEE EE EEEE OEE EEEETEEEEEHEEEEEESEEEEES 


Please send me the new manual describing 
your production facilities and products 


WRITE, 
ALIS OR Neme 
» MAIL 
, COUPON 
TODAY!" Company _—___ 


Srreet Address __ 


Compony position 


OU 











The Toft-Peirce SUPERPOWER magnetic 
chuck is demonstrably the most powerful 
magnetic chuck made, possessing holding 
power even greater than is demanded by 
the latest machine tools. Shown below is a 
coil which helps give this famous chuck 
its SUPERPOWER. Accurately form wound 
from cotton-covered enamel wire and core- 
fully taped, the coil is then impregnated 
with insulating vornish 

ond precisely boked to 

ossure the high dielec- 

tric strength necessary 

to withstand heat gen- 

eroted through constant 

use. 





When you need electrical coils, 
why not take advantage of 34 
years of experience, engineering 
competence, and modern produc- 
tion facilities. Coto coils are built 
for you, to your specifications 


COTO-COIL CO > 


65 PAVILION AVE 
PROVIDENCE 5, RI 
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ne little spring 


or an‘ocean “ot them.......- 
kkaymond is always ready to 
supply your needs ! 








How can YOU use if? 





EXPANDED METAL 


as used 
in this 


Open 
Shelf 
Display 
Rack 


“How to make a little metal goa long way” 


The rugged 1)” mesh is being used for heavy duty jobs. The 
dainty, almost jewel-like 3/16” mesh is used for ornamental 
grilles such as for radio and TV. For sizes between there are 
nundreds of proven uses, with new ones developing every dav. 


Expanded Metal is used extensively today, and promises to be 
increasingly in demand in the future. Architects, engineers 
and designers are finding new applications constantly. Every- 
where that strength without bulk is desired, where substantial 
saving in critical metals is essential, where reduction in weight 
is important, where the passage of light and air is wanted, 
where decorative effects are sought, there is a place for PEN- 


METAL Expanded Metal. 


Standard or flattened, light or heavy gauge: large or small 
mesh; carbon or stainless steel. copper, alumiaum, Monel. 
Inconel or other metals: unfinished, polished, painted or en- 
amelled; either exposed or concealed; it has endless possibil- 
ities for efficient, economical use. 


Our New Expanded Metal Catalog, telling the whole story of this 
multi-use material, showing many present uses and suggesting 
others is vours without charge. May we send a copy to you? 


PENMETAL 
YEAR 


PENN Meta. Company, Inc. 
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For low-cost performance of 


INDUSTRIAL RUBBER 
PRODUCTS 


. +. use these prac- 
tical application and 
maintenance aids 








Here's a handy reference that 

gives you a thorough analysis 

of the engineering, design, ap- 

plication, and maintenance principles you must 
take into account waen working with rubber in 
industry. Whether you're an engineer—de- 
signer—shop superintendent—industrial tech- 
niclan—no matter what your link with the 
rubber field you'll find this concise 
treatment of the physical and chemical! proper- 
pa Tg rubber compounds a handy and practica! 
guide 


ENGINEERING 
WITH RUBBER 


Edited by Walter E. Burton 


In collaboration with engineers and research men 
of the B. F. Goodrich Company 


461 pages, 445 illustrations, $6.50 


HIS reference book gives you the 

practical engineering, applica- 
tion, maintenance and design principles 
of molded, extruded and lathe-cut rub- 
ber, hose, gaskets, belting, and scores 
of other rubber parts used | > industry. 
It illustrates uses for American-made 
rubbers, crude and reclaimed rubbers 
and rubber-like materials . . . presents 
a complete picture of the physical and 
chemical properties of rubber com- 
pounds, the typical dimensions and 
structural details of industrial rubber 
produets. 


This guide shows you how to re- 
duce vibrations with rubber mountings 
—how to determine when extruded 
rubber parts can be used—how to use 
packing and sheet rubber, etc. Its 
tremendous store of useful information 
is ready to help you find the right 
answers, the first time, to your special- 
ized design and construction problems 


Stage-by-stage procedures show you how: 


® to select and use rub- © to design and install 
ber odhesives cenveyor belt sys- 
tems 
latex parts con im- 
prove product design * to work and use hard 
rubber 


®@to specify correct 
typos of rubber hose 
to select rubber for best service 
linings to withstand © iathe-cut rubber con 
chemical action reduce costs 


SEE IT 10 DAYS’ FREE 


to engineer and in- 
stall V-belt drives 





MeGraw-Hill Book Co., Inc., 330 W. 42 St.. NYC 18 
Send me « copy of Burton's ENCINEERING 
WITH RUBBER for 10 days’ examination on ap 
proval. In 10 days I will remit $6.50, plus few 
centa delivery charges, or return book postpaid * 
Name 

Addreas 

City 

Company 

FPE 


“SAVE! We pay mailing costs if you send cash 
with this coupon. Same return privilege 
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The few minutes in the 


Bonderite Line can add years 


to fine paint finishes 








Ahead of the paint line comes the Bonderite 





line. The nation’s most carefully finished 





products travel a Bonderite line, and in a 
few minutes acquire a nonmetallic coating 





which is corrosion resistant and is a per- 


fect base for paint. 


These few minutes in the Bonderite line can 





add years to the service and appearance life 
of products from automobiles and home ap- 


pliances to military equipment and supplies. 


Bonderite is extremely versatile, easy to 
control, uniform in results, dependable in 





operation, economical to use. Works as well 
in immersion tanks for limited production as 
on the largest mass production lines. 


Get complete information on Bonderite now. 
Write today! 


BONDERITE -corrosion resistant paint base 


Parker Rust Proof Company 
BONDERITE and BONDERLUBE-—aids in cold forming of metals 2179 E. MILWAUKEE AVE 


DETROIT 11, MICHIGAN 


PARCO COMPOUND-—-rust resistant *Bonderite, Bonderlube, Parco, Parco Lubrite—Reg. U.S. Pat. Off. 


PARCO LUBRITE—wear resistant for friction surfaces 
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Whatever Your 
Carburetion Problem — 
Look to 


@enith 


For the Answer! 











Yes, Zenith is your best bet no matter what 
your carburetion problem! More than thirty- 
five years’ experience in dealing with all types 
of gasoline engines has resulted in a range of 
carburetor types and sizes nowhere else avail- 
able. Let Zenith apply this knowledge and ex- 
perience to help you find the right size and type 
carburetor for your needs. Consult us before 
you finalize a design, and the chances are good 
that you can use a unit we are already making. 
Thus you may avoid the necessity of using an 
individually built carburetor at a premium cost. 


Your inquiry will receive immediate attention. 


ZENITH CARBURETOR opivision os 
696 Hart Avenue 
Detroit 14, Michigan 


AVIATION CORPORATION 


MANUFACTURERS OF FINE CAPBURETORS AND FUEL FILTERS 


Export Soles: Bendix International Division, 72 Fifth Avenue, New York 11, N.Y 


$2¢ 








Complete, comprehensive guide 
to piping design and application 


—The data and methods 
you need for solving 
every piping problem 


ERE is an indispensable tool 
H for the engineer, contractor, 

and designer, the famous 
PIPING HANDBOOK. This vast 
compilation of data and methods for 
most effective use of piping puts at 
fingertips 
that influence the design, construc- 


your all the principles 
tion and use of piping systems. Amy 
fact, on any phase of piping practice, 
is here in clear, dependable, acces- 


PIPING 
HANDBOOK 


Fourth Edition 
By SABIN CROCKER 


Senior Engineer, Engineering Division, 
The Detroit Edison Company 


1376 pages, 42 x 7/2, 334 illustrations, 
329 tables, $8.50 


r piping problema with the help of this practical handbook 
th piping fundamentals, materials and techniques . - one 
ve information you need on codes, dimensional standards, 
r cost estimating, ete. It 

types of apparatus for each job brings yeu 
scores of methods for using equipment for best resulta, helpful analyses 
of the details of each job, easy-to-follow explanations of every phase 
of piping from start to finish 


on details 


Covers these piping ficlds 


* Steam Power-piant Piping * Fire-protection Piping 

* Buliding heoting * Oil and Refinery Piping 

* Plumbing * Ges Monutacture end Distribution 
* Underground Steam Piping * Retrigeration 

* Water-supply Piping * Hydraulic Power Transmission 


SEE IT 10 DAYS FREE 


Look over this handbook at your leisure; note ite wealth of helpful 
diagrams, curves, flow sheets, tables and photographs . ite practical 
Return of the coupoa 
Send for it today. 


and accurate esulutions of everyday problems 
below brings you a copy for FREE EXAMINATION 


McGRAW-HILL ie 
ON-APPROVAL COUPON 


McGRAW-HILL BOOK CO., 330 W, 42 Street. New Vork, 18 
ond wr ‘rocker’a PIPING HANDIOOK for ta 


Se ecr dave evamina- 
I lays cents for 
rn book We pay for delivery i! you remit with 


irn priv 


I will send $8 us few 


NOVEMBER 





A P-K ASSEMBLY ENGINEER WILL HELP YOU 


Give Highly Paid Hands 
a Head Start. . . 


With the experience of more than a million applications to draw 
on, a P-K Assembly Engineer can quickly spot the fastenings that 
can be made simpler, faster, and stronger. He'll help you find 

out where needless operations are slowing up your highly 


paid assembly hands. 


(A fastening expert, his advice is unbiased. Since Parker-Kalon 
makes a complete line of Self-tapping Screws, his purpose is to 
determine the right screw for the job, not to fit the job to a certain 
type screw. Listed here are just a few of the many ways P-K 
Assembly Engineers are helping manufacturers speed fastening 


operations on all types of products. 


Today, more than ever, the P-K Assembly Engineer is a good 
man to have on your team, helping you boost production and hold 
down the lid on costs. He'll call at your request. Parker-Kalon 
Corporation, 200 Varick Street, New York 14, N. Y. 


=" 


a 


> 


_—eLe Oe 


IF IT's P.K": 0.K. 


d ere 2 \ 


We 
PARKER-KALON; SELF-TAPPING SCREWS 


A TYPE AND SIZE FOR EVERY 


METAL AND PLASTIC ASSEMBLY 
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FLEXIBLE 
and RIGID 


any special shapes: 


RODS BELTING 
TUBES EDGING 
STRIPS BINDING 
@ POLYSTYRENE 
@ CELLULOSE ACETATE 
@ POLYETHYLENE 
@ VINYLS 
@ ETHYL CELLULOSE 
@ BUTYRATE 





Semuwornt n. r y 





Write Dept. PE 


VALUE BONUS at no extra cost 
with the 
° P * Types 
This picture does not irs — 
where 


equal 10,000 words Tr / BELL TIMER 


Pounts an This exclusive, patented 
x ee Mark-Time development 





Sa 
This is a fine pt o:ograph—but men and machines - permits use of the same 
timing unit for accurate, 


are only part of the story at IGW. It takes esprit de am Pied dependable timing of 
é if eck” 8 6 minute or 60 minute 
corps (a much overworked term that fits here)—it “st tp 8 cycle. 


takes pride of workmanship to produce fine pre- ie gas Just shift the lever to 
= 4 change setting. The same 


cision gears and parts. jek dial is used for both cy- 

$ cles, thus providing frac- 

tional minute calibration 

for 6 minute operation 

designed and byilt by Indiana Gear for their own use. F 2 hour — 12 minute tim- 
ings also available 


*k This Horizental Jig Borer is typical of the high precision tools 


Available in a wide vo- 
riety of dials and knobs 
Write for further details 
ond prices. 


GEARS - CAMS « INTRICATE AND it alin ru LL pete INC 


2 1SE MACHINE PARTS 
Att. CONNEC 


INDIANA GEAR WORKS INDIANAPOLIS 7, 
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A Good Beginning For Any Product 


Here’s why “Norma-Hoffmann or equal” is found 
on thousands of blueprints embracing all types of 
equipment. It results from designers’ preference 
for bearings that have earned a reputation over the 


past 30 years for precision and quality. 


And with good reason! These bearings provide 
ruggedness, dependability, long life and low up- 
keep. They assure minimum cost per bearing-year 
of service. Their accuracy and built-in high anti- 


friction characteristics improve product perform- 
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ance. While the wide range of choice 108 dis- 


tinct series, over 3,000 sizes... makes selection easy. 








DID YOU FORGET 


TO TELL US 
THAT YOU'RE 
MOVING 


? 


Planning to move? If you are, 
then won't you please let us 
know as far in advance as pos- 
sible? It takes time to make 
address corrections on your 
PRODUCT ENGINEERING sub- 
scription stencil. By notifying 
us about your change in ad- 
dress, you make sure PRODUCT 
ENGINEERING reaches you 
There’s a handy coupon below 
to report the change to us. Do 
it now so you continue receiving 
your PRODUCT ENGINEERING 
without a single hitch in serv- 
ice. Thanks for cooperating! 











PRODUCT ENGINEERING 


Circulation Department 
: 330 West 42nd Street, New York 18, N.Y 


CHANGE OF ADDRESS NOTICE 


or about my new address wil b 


Postal Zone = State 


Signed 


. ‘ . 
. : 
: 
. : 
4 . . «i : i 
: 
: 
6s , : 
, : 
: 
ws : 
— : 
- s My ola address is 
pats - 4 : 
: 
: 
t : ree 
: 


Factory: 3824-26-28 TERRACE STREET, PHILADELPHIA 28, PA. : : Postal Zone = Stats 
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Here’s how 
Slotted-Type 
Head locks 


Flex ble diaphragm 
formed between slotted 
segments in upper face of 
bolt head and circular re- 
cess adjacent to shank in 

er fave (section X) acts 


wous-gcained segments 
cold-formed between 
upeet slets in upper face. 


You're ahead 


3°WAYS 
on V/BRATION : 
fastening 





with new-type ‘National’ PLACE BOLTS 


They’re more economical—self-locking— stronger! 


MORE ECONOMICAL— Now, for the first time, new Slotted-Ts pe 
Place Bolts can be made of carbon as well as alloy steels—making a 
savings in costs on all applications wherever a locking bolt is needed. 


SELF-LOCKING— Place Bolt’s spring-action head, tightened against a 


rigid seat. locks the bolt against all involuntary loosening influences 
including vibration, and insures against impact of shock failure. 


STRONGER One-piece, all-metal, new Slotted-Type Place Bolts now 
have reinforced continuous-grained heads that increase their yield and 
fatigue strength. 

In any typical application such as connecting rod bolts, main bearing 
cap screws, flywheel bolts, and piston pin lock screws, the new ** National” 
Place Bolts can help you solve those critical problems of fatigue and 
involuntary loosening in automotive, mccoy farm equipment and 
other assemblies. 

“National” Slotted-Type Place Bolts may be used with nuts, 
or in tapped holes. They can be made in a wide range of sizes and 
can also be modified for special! applications. 


dete 


NWALALALALALALALALALAL AL ALA Ai AG hah 
VV YY YY Ye Ve ewe we 


We'll gladly send you more 
details and prices. Write: 


. 4 
THE NATIONAL SCREW & MFG. CO. ational, 
2440 East 75th St. - Cleveland 4, Ohio ao ee 2 S20 + 20 eae y, 
Pacific Coast: National Screw & Mfg. Co. of Cal. 


3423 South Garfield Ave., Los Angeles 22, Cal. 
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CULLMAN 


Sprockets and Roller Chain 
STOCK OR SPECIALS 


Utilize Cullman Sprockets and Roller Chains 
supplied promptly from Cullman’s adequate 
stocks. Cullman Wheel Co. has been supplying 
high efficiency drives of low first cost and long 
service life throughout its 56 years of specializa- 
tion in designing and manufacturing depend- 
able transmission units and components. These 
factors are the common objective of machine 
designers and purchasers. Orders for specials 
are delivered quickly. 
Send us your prints and we wil! quote promptly. 


Many Cullman Distributors ready to serve you. 


CULLMAN WHEEL COMPANY 


1336 West Altgeld St. e Chicago 14, Illinois 


CULLMAN 


(2 Lrandimisstou 


for your Gasket 
and Sealing Problems! ~~ 





Looking for new ideas on gasketing or sealing? Let Fel-Pro 
Engineers help you solve these problems. For over 30 years 
Fel-Pro has designed and developed sealing materials, 
gaskets, etc. for industry. This experience can be put to 
work for you. Send us details and specifications on any of 
your specific requirements for our cost-cutting, product- 
improving ideas and Write: FELT 
PRODUCTS MFG. CO., 1534 Carroll Avenue, Chicago 7, II! 


recommendations 





in > 


PRECISION DIE MADE — LOWEST POSSIBLE COST 


DAYTON ROGERS MFG. CO, 


(Short Runs) 





Minneopolls 7, Minnesota 





+2BBSBeeeeeeeeeeeaeaeeaaae 
FOUR TYPES OF--- de « 
WOVEN BRAKE LINING 
COVERING ALL INDUSTRIAL 
REQUIREMENTS FOR INTERNAL 
AND EXTERNAL BRAKES 


SPECIALISTS | IN SH tORT RUN ORDERS 
WE INVITE YOUR INQUIRIES 


OUTHERN FRICTION MATERIALS CO. 


ee ee ee ee ee ee 








Propt 


We will be glad to study your designs 
for the simplest way to apply the ad- 
vantages of DOUBLE-enveloping Cone- 
Drive gears to your equipment 


t ENGINEERING NoveM 


RE = me 


= WAAR AN & © —_ 


“hydraulically” 
smooth 
CONE-DRIVE 


ON the gear hobber illustrated here, high 
speed steel hobs are now run at CARBIDE 
SPEEDS—without sacrifice in hob life. 


Impossible? Not when ‘hydraulically’ smooth DOUBLE-enveloping 
Cone-Drive gears are used. The main drive and index drive in 
this machine use Cone-Drive gears and are so smooth that the 
usual high-frequency vibrations caused by gearing are elimi- 
nated, to all practical purposes. 


This vibration-free drive made it possible to run high speed steel 
hobs efficiently at several hundred feet per minute cutting 
speed instead of the usual 80 or 90. 


That same ‘hydraulic’ smoothness can do wonders for your ma- 
chines, too. You can obtain it either through designing standard 
double-enveloping Cone-Drive gears into your machines or by 
using complete Cone-Drive reducers instead of built-in gearing. 


oa 


= = GEARS = = 


mss thay 











DOUBLE ENVELOPING GEAR SETS & SPEED REDUCERS y f 
7171 E. MeNichols Rood + Detroit 12. Michigen 


4 








"MAYBE I BETTER GIVE 
1T A TAP WITH THIS." 


YOU CAN ALWAYS BE SURE 
OF ACCURACY WHEN YOU USE 


Br STOCK GEARS 


AND PINIONS 


There's no risk of getting a gear that won't quite 
mesh or is too small in the bore—not when wou use 
Bond Stock Gears. You order replacements by using 
a simple symbol—there is no long list of dimensions 
which might be mis-read by a machinist making a 
gear to order. When you order Bond Stock Gears. 
we simply take the exact item you specify out of 
stock and deliver it to you without delay. 


You can avoid lost production time and wasted man- 
hours by standardizing on Bond Stock Gears and 
Pinions. The full line is listed in Bond Catalog No. 65 


—write for your copy today. 


Carried in stock by 
DISTRIBUTORS IN PRINCIPAL CITIES 
(Write for name of nearest distributor) 


CHARLES BOND COMPANY 
617-23 Arch Street, Philadelphia 6, Pa. 


STOCK GEARS 
SPEED REDUCERS 








FOR YOUR PANEL i} 


A WOVEL and UNIQUE CIRCUIT INDICATOR 
DESIGNED FOR — 
NE-51 NEON LAMP 
For 110 or 220 
volt circuits 
The required resistor 
is an integral part 
of this assembly 
—“‘built-in,” 
RUGGED 
DEPENDABLE 
LOW IN COST 


PATENTED: No. 2,421,321, Cat. No. 521308-997 


WILL YOU TRY A SAMPLE? 


Write on your company letterhead. We will act at once. 
No charge, of course. 
SEND FOR THE 192 PAGE HANDBOOK OF PILOT LIGHTS 
Among our thousands of Pilot Light Assemblies there is one 
which will fit your special conditions. Many are especially 
mode and approved for militory use. We pride ourselves 
on prompt deliveries—any quantity. 
ASK FOR OUR APPLICATION ENGINEERING SERVICE 
Foremost Manufacturer of Pilot Lights 
The DIAL LIGHT COMPANY 
of AMERICA 


900 BROADWAY, NEW YORK 3, N. Y. SPRING 7-1300 





EXPERIMENTERS— 
RESEARCHERS— 
INVENTORS!!! 


Many times you would have liked to know what has been taking 
place but there wos no easy way of doing it. With Alfax 
electrosensitive paper you simply have to pass a low voltage cur- 
ent through it to produce permanent marks—RECORD ALL 
KINDS OF PHENOMENA with no difficulty. 


Investigate by sending for free descriptive literature or send $1.00 
for a sample roll of Alfox with directions for use 


ALFAX PAPER & ENGINEERING COMPANY 


P.O. BOX 125 WESTBORO, MASS 











i heel 
PRODUCT ENGINEERING 


Product Engineering is the only 


paid-circulation magazine serving 


design engineers. 
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ANAARAHAS 


AAARAAL 5 


mu 


Ideas on 
CONCEN 
oints direct 


and location of j 
assembly. 


and aifficulty of 
easiest, guickest, 
fusion welding method. 


1 headaches 


many productiot 


method 
are generally 
gardless of 
t 


can 


act, 


A— ORIGINAL DESIGN 


EXTRUDED ALUMINUM 
TUBE. VEE NOTCHES 
CUT BOTH SIDES, 
EACH END 


2 
Yr 


4 


| 


VEE NOTCHES 
BENT CLOSED 

FOUR HAND 
WELOS REQUIRED 


—_ 


4 


&/ 
= | 


B- REDESIGN 


CHANNEL SECTION 
FORMED FROM 
ALUMINUM 


sneeT—_/ 


aeeeeerrr 


> 


— 


A y/ 
V4 
FLAT tpn f 
ALUMINU 


m / 
sTRiP J 
/ 


~ 


j 


/ 
df 


SIMULTANEOUS 
ge MECHANIZED 
CORNER WELDS 

Z witH TWO 
“WELIARC™ TORCHES 


y «Ke 


information about " 
phone or 


and 


For further 
reducing LINDE methods, 
qa Division of Union Carbide 
Street, New York 17, N.Y. 
In Canada: Dominion Oxyvg 


The term “Heliarc” 1S a 


Union Carbide and ( 





Mail this coupon for 


MORE PROFITABLE IDEAS 
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Welded Design—F” the Engineer? 
TRATE ON CORNERS 


and 


be avoided. 


eoecceeseeeere® 


offices 
en Company, 


NAARARAS 


Notebook 


AA ARAL 


if luence both welding 


ly i 
and corner welds 


Eage 
least 


By recog 


welds 
costly to make, re- 
nizing this simple 
For example: 


usea 


facturer 
for aluminum office 
of extruded tube. 


on both sices 


manu 


to make 


cnairs 


One 





legs 

from sections 
Ends were notched 
(sketch A), bent closed, 
joined by means of four manual 
butt welds. Production by thi: 
a apr 
method was costs high. 


rT 


and 





slow, 


apnsescesnssqsoosonsanqeoerre™” 


A simple redesign of the part 
made it possible to speed Up the 
weldin reduce finishing, and 
cut material costs substan- 
tially. Sketch B shows how 
sheet is now instead of 
re expensive extrusions. Both 
the new assembly 


used a 


mo 

corners of 

are joined in one mechanized 
two 


welding operation with 
*HELIARC" Torches. 


and other cost 
RODUCTS COMPANY, 
30 East 42nd 
sities. 


HELIARC" welding 
write LINDE AIR P 
arbon Corporation, 
in Other Principal 
Limited, Toronto. 
registered trade-mark of 
Sarbon Corporation 
LINDE A a 
30 East perenne citar 

, New York 17, N.Y 


Please send me m 
y free copy of 20- 
entitled ‘‘Improved Design for aie booklet, £7611, 


Zz 
Qo 
3 
® 


Company 
Street Address 


City 








THESE 


ADVANTAGES 


OF SANBORN DIRECT WRITING 
RECORDING SYSTEMS 


COMPLETE SYSTEM or SEPARATE COMPONENTS 


Sanborn equipment is available as complete 1-, 2-, or 4-channel 
systems ready for se, or as separate instruments (Amplifiers, 
Preamplifiers, amd Recorders), to be combined or integrated 
by the user with other equipment 


NO INK 


Permanent records are produced with heated stylus on heat 
responsive, continuous plastic coated chart paper. Elimination 
of ink permits, among many advantages, use of the recorder 
in any positiom,at any angle, and at high altitudes 


RECTILINEAR RECORDS 


Records ate im true rectangular coordinates (with negligible 
tangent error), permitting more accurate correlation when two 
or more chanaels are used simultaneously 


HIGH TORQUE MOVEMENT 


The weiting arm is driven by a D'Arsonval moving coil gal- 
vanometer with an extremely high torque movement (200,000 
dyne cms per cm deflection). Sensitivity 10 m.a./cm deflection. 


WIDE CHOICE OF PAPER SPEEDS AND 
RECORDING CHANNELS 

Basie choice of 1-, 2-, or 4-channel models. Single channel 
standard speed 25 mm/sec., slower speeds available. Two chan- 
nels, 10 speeds — 5 and 0.5, 10 and 1, 25 and 2.5, 50 and 5, 
100 and 10 mm/sec. Four channel, eight speeds — 50, 25, 10, 
5, 2.5, 1.0, 0.5, and 0.25 mm/sec 


CODE & TIME MARKINGS 


All models provide a means of inserting timing pips in the 
record once each second independently of the paper drive, 
and code markings at will. 


INTERCHANGEABILITY 


Ready interchangeability of Amplifiers and Preamplifiers in 
all Sanborn systems permits a wide variety of recording 


combinations. 


f your problem involves record 
ng any phenomena (individually 
simultaneous recording of up 


WRITE FOR to four) that can be expressed 


electrically, you will find Sanborr 
equipment deally suited to you 
requirements 


PS lle ee ee | 


" RECENT BOOKS ! 


for the . 
a Product Engineer , 


Gem oe a wSee thems = oe oe 


10 days FREE 


PROCESS ENGINEERING 


By William H. Schutt 


W.1. H. Schutt Associates, Detroit 
l This book shows you how 
¢ tc establish the proper se 
quence of operations and 
exact labor cost directly from 
the blueprint how to deter- 
mine the quantity and cost of 
materials to be used . how 
to plan efficient tools, dies, jigs, 
and Sxtures for economical pro- 
juction. Here's a money-saving 
book that eliminates guesswork 
n cost-estimating 








308 pages, $4.50 


MACHINE DESIGN 


By Pou! H. Black 


Prof. of Machine Design, 
Cornell University 








Here is a complete discussion of each phase 
2. of machine designing, from the adaptabilicy 

and selection of materials for the various 
machining processes to the elimination of vibration 

practical aids, hints and suggestions on every 
thing from good form in making machine-design 
omputations to detachable machine fastenings. 


Includes Full Treatment of Stress 
Concentration 
Making the book unique is the complete treatment 


t gives to stress concentration—its applicability— 
seriousness—mitigation—determination—and desigr 


application 
334 pages $5.00 





Engineering Applications of 
FLUID MECHANICS 


By J. C. Hunsaker, 
Dept. of Aeronautical Eng., M.1.T. 


and B. G. Rightmire, 
Dept. of Mech. Eng., M.1.T. 


‘ Here is an unusually detailed book applying 
ol the important basic principles of fluid me 
chanics to everyday problems. It makes use 
of advanced, improved methods to analyse prob 
lems and equipment involved in fluid fiow . . 
overs hydraulic circuits and servomechanisms 
Here are diagrams, formulas and equations neces 
sary for a complete understanding of fluid me 
hanics . presented in easy-to-follow form for 
a quick understanding of the principles involved 


487 pages $6.50 





10 DAYS’ FREE EXAMINATION 


MeGraw-Hill Book Co., Inc., 330 W. 424 St. NYC 18 


Send me bookis) 
encircled below 


« 


1-CHANNEL 2-CHANNEL 


SANBORN co. camanoce 2, wass 


4-CHANNEL 


INDUSTRIAL 
DIVISION 


oe 8 F 8 oe Ue Ue 
-" > » 
ie - - SO Ue Ue UR UG 


* . 
We pay mailing costs if send cash 
with coupon. Same reture loge. 

eS LL 
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Ge tanks on Buccaneer outboard motors 
manufactured by Gale Products of Gales 
burg, Illinois, are not only lighter, hand 
somer, more durable —they are easier, less 
costly to build, thanks to aluminum! 

These all-aluminum tanks are about one 
third lighter than steel —with the strength 
for rugged, outdoor use! 

They are more durable, for aluminum is 
more corrosion-resistant than steel —a “nat 
ural” where petroleum products are used! 


Aluminum tanks cost less to fabricate 
because aluminum is more formable — inex 


Kaiser £ 


IMPROVE YOUR PRODUCT, CUT TIME-COSTS WITH ALUMINUM! 


pensive to handle compared to steel! 

By employing a mass brazing technique 
not feasible with steel, Gale eliminates ex- 
pensive hand welding methods, lowers 
finishing costs. And brazing gives a more 
attractive appearance at the joints 


Let a Kaiser Aluminum engineer help you 
determine if aluminum is the answer to 
your design or production problems. No ob- 
ligation or cost for his services. Kaiser Alu- 
minum & Chemical Sales, Inc., Oakland 12, 
California. 65 sales offices and warehouse 
distributors in principal cities 


UminumM 


Setting the pace—through quality and service 


Novemser, 1951 
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PLANNED TO HELP SOLVE 
YOUR BRASS NUT PROBLEMS 


A network of Fischer representatives covers the 
United States,Canada and Cuba...ready to assist 
you on any specific brass nut problem You'll 
find their names and locations in the “Fischer 
File,’ another free 
Fischer service de- 
signed to ease your 


specifying job. 


Send Today 
for your 


Here's a bound file that you'll use constantly. Its 
16 pages are filled with charts on Pitch Diameter 
Tolerances, explanations of American and Uni- 
fied Thread Limits, complete specifications and 
drawings of standard brass nuts plus other time 

saving, work-saving data. Send for your free 


copy today 


MAIL THIS COUPON TODAY! 


° IL 
PEOROY srrcas wee. co 


Turned Products Since 1905 


CINCINNATI 6, OHIO 
Send me the new “' Fischer File 


Name 
Address__. 


Cie 


HOW TO BUILD 
THE PUMP INTO 
YOUR OWN EQUIPMENT 


«+. with TUTHILL 
Stripped Pumps 


TUTHILL PUMP COMPANY 


) East 95th Street 


Chica 





EXLASS WIWGYS 


This typical installation 
shows how Tuthill 
Stripped Pumps can help 
you save space, material 
and money by incorporat 
ing the pump directly 
into the design of your 
equipment. Ideal in lubri- 
cation, coolant, and hy 
draulic service. Write for 
Tuthill Stripped Pump 
bulletin. 


Imperial 


TRACING CLOTH THAT DEFIES TIME 


@ The renown of Imperial as the finest 
in Tracing Cloth goes back well over 
half a century. Drattsmen all over the 
world prefer it for the uniformity of 
its high transparency and ink-taking 
surface and the superb quality of its 
cloth foundation. 

Imperial takes erasures readily, 
without damage. It gives sharp con- 
trasting prints of even the finest lines. 
Drawings made on Imperial over fifty 
years ago are still as good as ever, 
neither brittle nor opaque. 

if you like a duller surface, for 
clear, hard pencil lines, try imperial 
Pencil Tracing Cloth. It is good for 
ink as well, 


lmnperial 


TRACING 
CLOTH 


OLD BY LEADING STATIONERY AND DRAWING MATERIAL DEALERS EVERYWHERE 
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Continued high steel production this winter 


may depend on... .|CLEANING OUT 





HOW TO TURN SCRAP INTO MONEY 
with an organized dormant scrap round-up 
in your plat THIS MONTH 


1. Appoint a top executive with authority to 





make decisions to head the salvage drive. Despite .. . and because of... the continued high 
2. Organize a Salvage Committee and in- rate of steel production, the steel industry is on a 
clude a member from every department. hand-to-mouth basis in its receipts of purchased 
Survey and resurvey your plant for untapped scrap essential to production! Mills that normally 
sources of dormant scrap. Encourage your inventory a 60 day supply of scrap, are now main- 
employees to look for miscellaneous scrap taining high production with less than a week's sup- 


and report it to the committee. ply on hand. That the effect of winter on transport fa 


Sell your entire organization on the need cilities could quickly exhaust these dangerously meager 


; 


to scrap unusable material and equipment. scrap inventorie und thus force a « 


in steel pro 

Prepare a complete inventory of idle ma- Juctior by Help assure an uninterrupted 

terial and equipment. Tag everything not steel supply by rounding up and selling your dor- 

in use. mant scrap* to your regular scrap dealer this month! 

6. Start it back to the steel mills by selling it 
to your regular scrap dealer. 


7. KEEP AT IT! | i> 
INLAND 
*DORMANT SCRAP is any obsolete, broken or worn- STEEL COMPANY 


out and irreparable machinery, tools, equipment, dies, 
jigs or fixtures, etc., that may encumber your premises. 38 South Dearborn Street ° Chicago 3, Illinois 
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SHOCK-RESISTANT RIGIDIZED METAL jf | Organize, operate 
CASES GUARD DELICATE VOLTAGE ff | 2nd control 


STABILIZERS FROM DAMAGE product- 
design 
VAUKKKK engineering 


AND, 


NUYS department 


Here is a book that will 

show you tested methods to 

facilitate production and re- 

duce costs in your engineer- 

ing department. Designed to minimize paperwor? 
without sacrificing control, this bock outlines th 
basic functions necessary to all successful engi 
neering departments, large and small. These fur 
damentals are discussed in full to clearly poin 
the way to smoother operation, higher productio 
and greater economy in your organization 


ENGINEERING 
| ORGANIZATION 
1 AND METHODS 


by JAMES E. THOMPSON 


Coneuiting Industriel Bngincer ; Formerig Chief Bugines 
Booth Manufacturing yy yee Bag 
necr, The Ryen Aer (Company 


337 Pages, 6 x 9, $4.50 


McGraw-Hill Industrial Or and ™ 
os 


How to | 











This practical guide analyzes each step of pro 
cedure used by successful engineering departments 
to handle prime functions and establish basic con 
trol. In its fifteen chapters you are led through » 
complete study of you 
problems relative t& 
15 Heiptul organization, person 
Chapters: nel, cost control, draw 
ings, part numbering 
cataloging, print con 
trol and many othe: 
important subjects. | 
explains methods founc 
superior in delegating 
authority, apportionin; 
and ite Blocks duties and avoiding ov 
lease erlapping between se- 

poms Print tions. Over 150 charts 
Advance Engi- and diagrams assis 
ee Informa you in clearly under 
: Soetee Changes standing the methods 
Technical described. The infor 








taal lated 








- 2 @ 


~- 


mation in this boob 
applied to your organ 


lervices 

Jeneral Services 
- . Fundamentals of 
Pattern 5-WL Engineering ization will result ir 
used on Doeicam Management maximum efficiency 
Voltage Stabilizers and cost reduction 











10 Days FREE Exemination—Mail Coupor 





pect Book Ce., 330 W. 42 St., NYC I8 
ENGINEERING ORG z 

WRITE on your compony letterhead TION AND METHODS for 10 dave” examinacion 

for a copy of the RIGIDIZED METALS CON In 10 days I wilt send $4.59, plus s 


ite " book postpaid. (Post 
SERVATION HANDBOOK today cash orders.) 


City and State 


Company ... 
67311 OHIO STREET BUFFALO 3, N. Y. 


Beoks sent on aporeval in u. &. and Canada only 
Offices in Principal Cities in U. S. A. and Canada 
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ERWNAL NUMBERING 
SHOWN ON RELAY 


c e999 setrit? 
= -h : 


aed 


H-873i2-1 


TE RMMNAL NUMBERING 
“S00 NOT SHOWN ON ARLAY 


Lore | beat 
“o wuttiteTy 


RIGNT — —L£&F-T——~ 
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To give your product high performance 
standards, use relays that meet aviation’s highest stand- 
ards. These Automatic Electric Class ‘‘S’’ Relays meet 
them all! 


small, light-weight— mount in any position in a 
restricted space...save valuable room, hold down weight 


resist shock and vibration—contact operation is 
deper.dable at vibration up to 10.5 G's 


protected from harmful conditions—operate in 
“‘ideal’’ atmosphere of dry nitrogen, sealed against dust, 
corrosion, atmospheric pressure changes and tampering 


versatile in application—as shown at left, Class 
“S” Relays are available with solder-or socket-type ter- 
minals...and with the contact arrangements you specify 


Other telephone-type relays can also be supplied, with 
or without hermetically sealed enclosures. Write for 
circulars. Address: AUTOMATIC ELECTRIC SALES 
CORPORATION, 1033 West Van Buren St., Chicago 7, 
Ill. In Canada: Automatic Electric (Canada) Lrd., 
Toronto. Offices in principal cities. 


RELAYS | _—_—s SWITCHES 


AUTOMATIC on ELECTRIC 
CHICAGO 











A handy reference 


How the EDISON io on formulas for... 


thermal relay #/  . STRESS 


: es > STRAIN 
protects electronic tubes / AW // =. strewety 


Delays plate voltage application of materials 
until cathode is properly heated 














ERE’S your ideal guidebook on 
H strength of materials. It con- 
tains extensive tables of formulas and 
numerous illustrative examples 
includes the results of intensive analyti 
cal and experimental work . . . presente 
for your quick reference all the formu 
las for stress, strain, and strength use 
ful to the design-engineer. It also 
brings you—step-by-step—the essential] 
principles used in stress analysis, and 
provides you with fundamental data or 
the mechanical properties of materials 


Formulas for 
Stress and Strain 


By RAYMOND J. ROARK 
Professor of Mechanics, University of Wiscons 


366 pages, 6 x 9, 43 illustrations 


SECOND EDITION, $5.00 
PRODUCT DEVELOPMENT SERIES 


: This practical book takes you from 
erating temperature rather than delaying ing; (g) it is relatively inexpensive; (h) it is basic definitions through clear state- 
application of plate voltage for a fixed small and lightweight. The cooling rate of | ments of general principles, and right 
on to facts, figures and formulas for the 
;, ; calculation of stress and deflection. You 
also depends on attaining a predetermined of equipment operating time due to mo get everything from the principles of 
temperature, is eminently suitable for mentary power interruptions superposition and least work to formu- 
las for elastic stability of plates and 
shells. 


Check the partial list of tables this 
guide puts at your fingertips: 








PROTECTION OF CATHODES in electronic tubes, periods; (e) it is silent and positive 
such as thyratrons and gas filled rectifiers, eration; (f) it is as independent of am 


depends on allowing cathodes to reach op temperatures as the cathode it is protect 


time. A thermal relay, since its operation the EDISON Thermal Relay prevents loss 


cathode protection 


THE EDISON THERMAL RELAY is widely used 


for this purpose because (@) its delay char 


EDISON ENGINEERS wil! help you solve your 


cathode protection problems if you will 


SO ae al write and give them the data 
ACTCTISTIC ary il Oltage as do . 
: Bs - —tor straight beoms, circular rings and fiet plates 

cathode heating; (b) it is suitable for con- Just address Instrument Division under a wide variety of conditions of loading 
and support 

—tor curved beams and torsion members of various 

accuracy; (d) it has a wide range of delay Lakeside Ave., West Orange, New Jersey sections 

' —for thin- and thick-walled pressure vessels 

—for rollers and other bodies under direct pressure 

—tor columns 

—tor slender bars and thin plotes in which failure 
occurs through elastic instability 


SEE IT 10 DAYS—FREE 


a Edison. Soeur Ot Gon Gs, on, SOW SOULE. 


Send me Roark’s FORMULAS FOR 
| N C 0 R p 0 R A T E D STRESS AND STRAIN for 10 days’ ex- 
amination on approval. In 10 days I will 
remit $5.00, plus a few cents for delivery, 
Instrument Division « West Orange, New Jersey or return the book. We pay for delivery if 
you remit with this coupon; same return 

privilege 


tinuous operation; (¢) it offers sustained THOMAS A. EDISON, Incorporated, 94 


OTHER INSTRUMENT DIVISION PRODUCTS. 








Sealed Time Delay Relays * Sensitive Relays * Electronic Temperature Name 
Controls * Critical Temperature Monitors © Electrical Resistance Bulb Address 
OF sce0<x .. State 


Company 


YOU CAN ALWAYS RELY ON EDISON ae atch typatvig 


Books sent on approval in U. S. and Canada only. 
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Over 100,000 Railroad Cars Plywood Simplifies Pattern Work; 
EASY TO WORK 


Have Plywood Siding and Lining Offers Design Adaptability 


LARGE PANEL SIZE 


Low-Cost Plywood Bins Are Re-Usable Plywood Concrete Forms 
LIGHT WEIGHT ss PUNCTURE-PROOF 
Easy “o Build, Give Lo 7 + Speed Work, Lower Job Costs 


me 


»ng-lived Plywood Shipping Cases 


i Boxes for Luggage 
GREAT STRENGTH SPLITPROOF 
ond Strength, Light Weight Are Light, Strong, Re-Usable 


a 


Durable Exterior Plywood Builds Big Plywood Panels Speed Work 
DIMENSIONALLY STABLE NATURAL BEAUTY 
On Building and Remodeling Jobs 


Sea-Going Fishir g, Work Croft 


@ Checkmate your production problem! Here's o versatile 
economical, fast-to-work, hard-to-hurt material that can help 
you right now! Whether you need a material to speed work on 
a plant or o product, a tough, all ‘round packaging and main 
tenance material or a dependable alternate for critical metals 

make the smart move-to ply wood For information or 
technical assistance on special problems, write: (USA Only 


Douglas Fir Plywood Association, Dept. 459, Tacoma 2, Wn 


AMERICA’S BUSIEST BUILDING AND INDUSTRIAL MATERIAL 


Propuct ENGINEERING — Novemser, 1951 





Contour-Former employs 
GIANT 


NOPAK 


Cylinder 








Built by the Cyril Bath Co., Cleve- 
land O., this powerful machine is 
used to shape curved aluminum 
airplane fuselage parts. A NOPAK 
Model “A” 10” x 80” Hydraulic Cyl- 
inder . . . operating at 1509 P.S.I. 
. . works in conjunction with the 
forming die, mounted on a gear- 
driven turntable, to stretch-form an 
infinite number of curved struc- 
turals . . . with 700 different dies 
now in use. 
Very likely the efficiency of ma- 
chines you build or use can be 
stepped up substantially through 
the correct use of NOPAK Valves 
Refer to Sweet's File for and Cylinders. 


Product Designers or write for GALLAND-HENNING MFG. CO. 
Bulletin SW-1 DESIGNED for AIR and HYDRAULIC SERVICE 2762 S. 31st St., Milwaukee 46, Wisconsin 


Representatives 
in Principal Cities 
- 








STACKED STACKED STACKED STACKED STACKED STACKED STACKED 


NOW... 


INDUSTRIAL P uN tl 
RETAINING RINGS | ell 
STACKED | 


for modern dispensing Here is an example of o port best 


. conceived and designed as oa 
and speedy application INVESTMENT CASTING. Note 
the intricate contours ast holes 


Open type retaining rings ond over-all complexities. As an 
packed in neat stacks... INVESTMENT CASTING, this conveyor 
dispensed one-at-a-time . .. ee ee 
strength combined with minimum 
completely eliminate ring weight. Our engineers ere reody 
loss...speed production... to help you take advantage of 
INVESTMENT CASTING'S inherent y 
cost no more than jumble- aes “in Sc ae eee 
packed rings. Industrial’s tooling costs, design changes, ete. Ca 
specially designed base and 
tool are free with initial 
order. Send today for our 
itustrated brochure. U.S. Pot. Pend 


INDUSTRIAL RETAINING RING CO. 


‘ originators of Modern Dispensing 
& WEST SIDNEY AVENUE - MOUNT VERNON, NEW YORK 
STACKED STACKED STACKED STACKED STACKED STACKED STACKED | 


a 
= 
. 
oO 
a 
oe 
“ 


STACKED 





STACKED STACKED STACKED 


STACKED 


3s you reach the blueprint stage 


STACKED 


INVESTMENT CAST 
SAE 1020 


INVESTMENT 9p CASTING CC. 


319 CHESTNUT ST. (% NEWARK 5, N. J. 


CASTING 


STACKED 
GINIVAS 


G3Novis 


STACKED 
G3NIViSs 


Precision Castings 
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Uniform “proofing” for bakeries 


assured by 


Multi-Purpose 
“+4 THERMOSTAT 


3 THERMOSWITCH thermostats 


control air in Anets Rack 





Proof” Box. Thermostat (c) 
controls air temperature, therm- 
ostot {c) with wick acts os 
humidity control, and thermo- 
stot (b), set ot 75 F, is wired in 


series with thermostat (c) to 
Steam 


prevent moisture injection with 
Moisture 


resultont condensation an- 
Injector 
flooding when starting cold box. 


Preper control of the “proof”? box is a very im- unique principle that permits effective control of 
portant factor in con rcial baking. These boxes many variables where heat is a factor. Their activating 
“proof,” type doughs by means of control element is the single-metal shell that expands 
warm, humid air that is kept at a pre-determined tem- or contracts instantaneously with temperature changes, 
perature and humidity. This air must not only be held making or breaking the totally enclosed electrical 
consistently to requirements, but must also be con- contacts. 
trolled in such a wi at condensation is prevented Find out now how Fenwal THERMOSWITCH 
when box is turned on units can help you. Mail coupon today. 

To accomplish 1 Anetsberger Brothers, makers 
of Anets proof | , chose Fenwal THERMO- 

SWITCH the stats. In successful operation on 
these boxes for n than ten years, these thermostats 
naintain condit air with laboratory accuracy. 
Operating on 24 volts A.C., they regulate temper- 
ature and humidit fair with such precision that 


bakeries can depend on uniform “proofing.” 


Low cost, compact, precise THERMOSWITCH HERMOSWwirT 
thermostats solve many types ol control problems ‘he Pre ie Oe OF | 
Easy to install, easy to maintain, they operate on a SEN en er rae 

Visit our Booth 603 ot the Chemical Industries Ss ITI V E 
Exposition, Grand Central Palace, New York 


but 


on] ’ te 


a | 


s FREE f Get this bulletin ... see what Fenwal 
4 “© THERMOSWITCH Units can do for you. 
Just fill in coupon and mail . . . no obligation. 


FENWAL, INCORPORATED, 211 Pleosont St., Ashlond, Mass 
111 South Burlington Ave., Los Angeles 4, Col 
TEMPERATURE CONTROL ENGINEERS 


tam chiefly interested in applications checked 


C1) Heating } Cooling Humidity Control or Oe- 
Alarm (over-temperature, “awe 

under-temperature) Vapor Control 

Timing (thermal) () Radiant Heat Control 


} Pressure Control (by controlling vapor temperature) 
Nome Position 


Compony OTHER (Please fill in your special requirements) 
Street 


Cits 


~ 
g 
. 


ee 
aannnneeeonds 
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job File No- 3259 


T-} Hydraulic Cylinders 
furnish efficient, auto- 
matic ‘push power” for 
feeding devices in this 
new Ajax-Northrup in- 
duction forge heating 
equipment. 

This unit—manufac- 
tured by Ajax Electro- 
thermic Corp., Trenton, 
N. J.—automatically heats steel forging 
stock in sizes ranging from 1 to 4 inches 
(rounds or squares) at 2250°F. at rate 
of 7500 to 8500 lbs. per hour. Has 
space for 8 heating stations .. . each with 
hydraulic ally operate d bille the eding de 1ices 
employing T-] Cylinders. These cylinders 
also eject heated bars automatically. 
Induction heating with this equipment 
results in uniformity of successive billets 
fed to the forge—thus controlling quality 
of finished forgings and reducing rejects. 

Do you have a tough job in power 


? 


movement—pushing, pulling or lifting? 
Let T-J help you simplify machines, save 
labor and cut costs by using T-J Air or 
Hydraulic Cylinders! Many standard 
sizes and styles...cushioned or non- 
cushioned...100 ib. or 50,000 Ib. 
Precision-built, long life. Wri:e for more 
information. The Tomkins - Johnson 
Co., Jackson, Mich. 


35 YEARS EXPERIENCE 


} 
Be I 





There’s 


a 


girl 





in 
Our 


Office... 


... Whose one \' b is to 
expedite delivery of your 
requests for “New Catalogs 
and Bulletins to the manu- 
facturers concerned. 

The job keeps her busy. 
too, She handles several 


thousand requests from 
ENGINEERING 


And 


she’s anxious to be of serv- 


Propuct 


readers every month. 


ice to whenever she 








TOMKINS-JOHNSON 


RIVITORS AIR AND WYDRAULIC CYLINDERS CUTTERS 
. ° 


CLINCHORS 


FOR POWER MOVEMENT 
IN ANY DIRECTION 


100 LBS. or 
50,900 LBS. 


you 
can. 

So check the “New Cata- 
logs and Bulletins” insert 
if you haven't already don 
so. Youll find a lot of use- 
ful information listed there 

. and any of it is availa- 
ble to you promptly and 


without cost. 


PRODUCT 








ENGINEERING 
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if it has to be really 


oilproof 


... and the Trained Minds 
that go with it! 


AUBURN offers you a background of 75 years con 
tinuous operation in the molded plastic field, plus 
2 the experience, skill, and specialized talents that go 
There's nothing to fatigue in with it for the asking 
Resistoflex hose —not the synthetic AUBURN salesmen are an example of what expe 
rubber jacket, the high grade yarn rience teaches. They are sales engineers, not agents, 
braiding, nor the compa) tube. experienced in both design and production qual 
, hed for technical discussion with your design ' 
And no gumming, eroding or swell- 
ing from oil either. For the compa 
tube is impervious to water-insolubl Every Modern Molding Method 


engineering personnel 


oils and compounds. The compar tube AUBURN molds any plastic material by any modern 
also adds more than necessary molding method. Briefly, our facilities include 
strength for medium pressures and 


Compression Molding — 30 ton to 500 ton capacity 
shock loads in hydraulic systems. 


Injection Molding 4 oz. to 22 oz. capacity 
For years, many weli known com- Transfer Molding — 75 ton to 325 ton capacity 
panies have standardized on 
Resistoflex Hose Assemblies to 
assure minimum line troubles 
and replacements. You, too, will 
find that Resistoflex quality 
pays off in the long run. Write 

for specification sheets. Dependable Subcontractor 
Approved for production of classified mate- 
rial, AUBURN is a dependable subcontrac- 
tor. Complete tool and die making facilities 
are maintained, with a highly skilled staff 
long experienced in the problems of mold 
design and volume production 
methods. 


Extrusion — 142” to 312” 


Automatic Rotary Lauterbach machines for high 
volume compression molding 


Reinforced Plastics — Performing and pressing 
equipment for sizes up to 40” x 50° 


For the complete story of AUBURN, 
write for illustrated booklet. 


adm ed eo 


se Auburn Button Works, inc. 
-RESISTOF LEX 350 MeMoster Street, Auburn, New York 


CORPORATION Founded in 1876 Telephone 3-5370 


Belleville 9, New Jersey 
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GET BOTH 
ECONOMY AND 
LONG LIFE 
WITH 


Metal-[al 


THE PERMANENT, 
SELF-ADHESIVE 
IDENTIFICATION 


T0 DAY'S i. DEVICE 


a 


2s 


NEEDS /= 


Thev' re to the airwaves", 4% 
these JR crystals whic 
; if you wan 


the RIGHT frequen 
ent, this Collins 


Hh pinpoint 
cs Like much of | 
_ oa mply,'" 
a nd do its! 7 
= MAETAL-CALS are for Y 
sively 


equipn 


civer prefers the JK H-9 


today § ting 


ree 


DESIGNING 


TOMORROW'S 


romain 


So new the possibilities 
ed, JR ultrasonn 

TAL cat STAYS 
o ters on its 


comparativel uncrplor 
the youngest 


hecome 
research 
desire d 


transducers have 


pioncers in laboratory 
m any cut 


They are supplicd 


Use of METAL-c 
Deep in the oil fields, the JK ultrasonic transducer has found rapidly from oo on spread 
ustry to an 
another dramatic application It is used to measure temper- as other as they prove thelr over-all 
atures far into the depths of the ground. When the signal ; cana “7 both decals anc 
ventional me? ’ 
changes frequency below the ground, the temperature ts For furth etal namepiates 
d te ; er information and quo 
WHATEVER the crystal requirement, tations that may prove META| 
—- the answer to your identi 
‘cation problem, write 





thus recorded 
James Knights labs can furnish the crystal to do the job 
Mark Regi stere 


ron ost Critical Metal [al 


Critical tolerances and precision work have put James 
Knights UP FRONT. Their aim: to furnish every 
type crystal ever made, whether out-of-date or still un. 
heard of. To be sure, consult JK design engineers 
DIiviston 
C & H SUPPLY CO. 
H-1 Boeing Field, Seattle 8, Washington 


Dept. 
free catalog Sales Office Sales Office & Plant 
Wichita, Kas Les Angeles, Calif, 


THE JAMES KNIGHTS CO. «= 


SANDWICH 4, ILLINOIS 
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20 million 
cycles 
without 

a 


solenoid 


breakdown! 


IT’S MADE OF BERYLCO BERYLLIUM COPPER 


For safeguarding lives and property 


brokes on a hoist ore as essential as 
brakes on a car. Yale & Towne uses 
solenoids to actuate the brakes of its 
hoists. An 
integral part of the solenoid is the 


high-performance electric 


plunger guide shown here, made for 
Yale & Towne by the 
Specialties Co. 


Instrument 


The plunger is made of laminated silicon 
steel and tends to exert a filing action 
on the guide, which is not lubricated 
Under severe conditions, the plunger 
operates at 400 cycles per hour. Other 
materials tried in this application wore 
through, stuck, caused downtime and 


high maintenance costs. Stainless steel, 
for example, had a life of 250,060 
cycles, phosphor bronze a life of 
1 million to 2 million. Berylco was still 
going strong at 20 million cycles, at 
which point the test was discontinued. 
Maintenance costs dropped to a phe- 
nomenal 0.2% a year, largely due to 
the use of beryllium copper... and, 
of course, downtime was practically 
eliminated. 


Resistance to wear is only one of the 
many outstanding properties of versa- 
tile BERYLCO beryllium copper. Others 
—such as high conductivity, elasticity 
and strength—can be obtained alone 


or in combination, depending upon the 
alloy selected. It will pay you to investi- 
gate what Berylco can do for you 
Take advantage of the technical know! 
edge of the world's largest producer 
of beryllium copper. Blueprint 
problem. 


your 


VALUABLE ENGINEERING INFORMATION 


on Berylico beryllium copper is com- 
piled in a series of monthly technical 
bulletins. To receive your copy regu- 
larly, write on your business letterhead. 


Tomorrow's products Samus antested 
available tor 


testing purposes 


are planned today— 
with Beryico Berytlium 
Copper. 


BERYLCO| THE BERYLLIUM CORPORATION 


DEPT. 1K, READING 2, PENNSYLVANIA 
New York « Springfield, Mass. * Cleveland - Dayton » Detroit - Chicago - Minneapolis * St. Louis - Seattle - Sar 
Representatives in principal world-trade centers 
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SEARCHLIGHT SECTION 
(MPLOYMENT BUSINESS OPPORTUNITIES * EQUIPMENT—USED or RESALE 


san ; UNDISPLAYED RATE INFORMATION DISPLAYED RATES 
per line, minimum 3 lines To figure ad T 

vance paymest, count 5 averoge words as o BOX MUMBERS core publication count os | ne io 2 ae oP a © 
tine ine additional in undisplayed edvertisements 

(See ¥ on Box Numbers) DISCOUNT of 10% if full payment is mode contract besis Contract rotes quoted or 
Sa abesotoant & INDIVIDUAL SELL- m advance tor four consecutive insertions request 

NI undisplayed advertisin # undisplayed ads (not includi roposals 

sate & oneal of chave ame coma rH allies “ me Oe AN ADVERTISING INCH ts measured %y inch 
advance EQUIPMENT WANTED OR FOR SALE Adver vertically on one column, 3 cotumns—30 inches 
PROPOSALS $1 20 © line on insertion tisements acceptable only in Dixplaved Stvie —te @ page pe 


all advertising eppeoring on other than © 


NEW ADVERTISEMENTS received by 10 A.M. November 19th, in the NYC. of fice, will appear in the December issue, subject to limitotions of sco vailable 











eewoceecoesesssesssessc= | ENGINEER 
California | Mechanical or Electrical 
Opportunity 
for Design | INTERNATIONAL 


RESISTANCE CO. 


Engineer Cue 


We have an opening for an experienced engineer 
in our Research and Development Departmeni 
Job calls for inventive capacity as well as sound WANTED 
engineering ability. Experience shou'd be with 
office machines but similar fields will be con MACHINE and EQUIPMENT 
sidered. This is a permanent job in a fast-growing 

organization. You will be eligible under our gen 

erous insurance. retirement and bonus plans. Your | DESIGNERS 

application should be fully detailed, and will be With cubsiien tn G00 tine ies 


held in confidence tool builder located in a progressive New 
Engiand town. Extensive engineering pro 
gram under way. Give full details of 


Friden Calculating Machine Co., Inc. | | background and experience. 
San Leandro, California Write directly to Mr. M. H. Arms, Chief 


Engineer. 


—— oo oe oe ee ee ee ee ee ee eee ee ee ee BRYANT CHUCKING GRINDER CO. 
Springtield, Vermont 











ELECTRICAL ELECTRIC RANGE ENGINEER HAVE THE QUALIFICATIONS TO FILL THIS 
STANDARDS ENGINEER Mechanical or electrical engineer pre | | POSITION of OPPORTUNITY? 


YOU must be 


in electricai-mechanical meas- . . ‘ @ an experienced — 5 to (5 years — first 
laboratory. Position will with experience in the technical de class product evelopment engineer or 


raduate engineer with work exper! ferably between the ages of 30 and 40 


pecial hi desig 
velopment and manufacturing of domes ° erigus, resourceful and liking diver- 
ation 
@ capable of taking on product development 
F pl tien write from scratch te conclusion 
INTERNATIONAL placemats © sitten 2, meat 9 yite tained of cn. 
. eavor and respons 
RESISTANCE CO Mascgen, Seeeteet Seotmet fF) oe rer eet 
° — U) 
401 N, Broad St WESTINGHOUSE ELECTRIC CORP. Foe toate today te 
PHILA. 8 PA P-2007, Product Engineering 
Educational Department, East Pittsburgh, Pa 330 W. 42nd St., New York 18, N. Y 


» set-up of qualification syster 
o determine & maintain accuracy of 
production measur ng equipment. Su- tic 2 
nmap de saibility for Jr. Quality ic electric ranges. 
Control personn 








WANTED 
Engineers and Physicists with educational back- 
ground in mechanical, electrical, or electronic QUALITY DESIGN AND 
engineering, physics or engineering physics for 


sed leeraberynremenigin," eaphr ENGINEER DEVELOPMENT ENGINEERS 





physical measurements and industrial electron- 
ics. Prefer men with five to fifteen years’ ex- i to BE. t : : : ; 
perience in experimental research, design and Graduate E.E., to act in advisory capacity 
development of instruments, intricate mech- for Quality Control Department. Duties 
anisms, electronic apparatus, optical equip- involve determination of quality problems 
— ee Be > cyt fields. oa which can be expected to occur in manu- 
i 
portance to our operations. Southwestern lo- facturing process. Applicant needs back- 
cation. in medium-sized community; excellent ground of experience in product control & 
employee benefits. Please give age, experi electron omponent manufacture . 
ence, and other qualifications in reply 
sonnel! Director, . ‘ . i ic. 

Ph manne P-40, P.O. BOX 3552 Minneapolis-Honeyweli Regulator Co. 
PHILLIPS PETROLEUM COMPANY Phila. 22, Pa 2301 N — ee on: 10 39, Iilinois 

Bartlesville, Okiachoma jention 
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SEARCHLIGHT SECTION 


YOU can live in North Georgia’s famous, bracing, 
all-year enjoyable climate... 


@ Year round sports 
@ 8 Miles from Atlanta—Gateway to the South 


@ 20 minutes from new Allatoona Dam, famed 
for fishing ond water sports 


@ 30 minutes from 8 fine public golf courses, 
including the one designed by the immortal 
Bobby Jones 

@ 60 minutes from the scenic beauty of the Blue 
Ridge Mountains 


@ YOU and your family can enjoy the famous 
“Southern Hospitality”—a new joy in living 


YOU can begin a NEW CAREER, 
with unexcelled opportunities for the future. 


YOU can SERVE YOUR COUNTRY 
by becoming an important part of its defense activities. 
All this YOU can do—if you can qualify for opportunities now open 
in LOCKHEED’S Georgia Division long-range production program 
GET IN ON THE GROUND FLOOR IN THESE KEY POSITIONS: 


Manufacturing Engineers Tool Designers 

Industrial Engineers Too! Planners 

Mechanical Engineers Tool & Die Makers 

Aeronautical Engineers Stress Analysts 

Electrical Engineers Radio and Radar Technicans 

Design Engineers Tool Inspectors 

Liaison Engineers Process Analysts 

Engineering Draftsmen Other Aircraft Manufacturing 
Experience 


LOCKHEED 


AIRCRAFT 
ek Seek 2 Benen, | 


GEORGIA DIVISION 
MARIETTA, GEORGIA 
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SEARCHLIGHT SECTION 











DOORWAY INTO PLASTICS 





The mas we want may already be in the 
plastics field and looking for a better op 
portunity—-or he may be seeking to enter 
this field. Probably between 30 and 35 
years of age, he has a scientific back 
ground—not necessarily a degree but a 
good fuundation in science or engineering 
Knowledge o! chemistry or chemical engi 
neering desirable but not a “must 
Musts” include: (1) a sales personality 
he likes to meet people and win them to 
his way of thinking; (2) ambition that will 
spur him to extraordinary effort 3) the 
patience, persistence and confidence to 
override the delays and setbacks inevit 
able in sales development work. For this 
man the doorway is open to a career in 
plastics with a leading manufacturer of 
raw materials—a well established, fast 
growing company whose past record prom 
ises well for the future of its employees 
Your letter, which should give full details 
of education and business or professional 
experience, will be acknowledged and 
treated in confidence 
P-219 








MECHANICAL DESIGN 
SUPERVISOR 





Edmunds 


1. Ww 
The Brunswick Balke Collender Company 


623 S$. Wabash Ave., Chicago 5, Illinois EMPLOYMENT SERVICE 


$ $ 








Up to 150 lb. pes 
sely held to 
standards 


e Bench w 


WANTED 


eAmerican 
Gran 
Berwyn, Pa 


Bate 
eS <T 


HANICAL ENG 
n mediur 
from 


Write for ‘Our 
Story in Pictures”’ 








SPECIAL SERVICES 


H KINEMATI 


“Opportunity” Advertising: 
Think 
“SEARCHLIGHT” 
First 


ersified expe 
hanisms 
ntermittent 


flerer 
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PROFESSIONAL 
SERVICES 








GEORGE H. KENDALL 


sulting M han al Eng 











NEW YORK 
TESTING LABORATORIES, INC 


eal 


| 
| 
| 
| 








hon —, 


Consuitin En 


| SKINNER, HARLAN AND IRELAND, INC. | 
| 
| 





POSITIONS WANTED 


PATENTS 


CONSULT: Z. H. POLACHER 


LEGAL NOTICE 
I MANAGEME* 
ED BY TH A 


OF MARCH 


apa r than that of a bona fide owner 

McGRAW-HILL PUBLISHING COMPANY, INC 
I J A. GERARDI, Vice Pres Trea 

s n to and subscribed before me this 6th day 

ELVA G. MASLID 

es N h 30, 19 


My 


Novemser, 1951 








Index of 
~o ROPER 
ADVERTISED . 
teeta ROTARY PUMP Ss’ 


MATERIALS 

Adhesives 

Aluminum Alloys 
267 

Beryllium Alloys 

Bimetal 

Brass 

Bronze 95 


cat ah bs | Widely Used 





Cemented Carbides 
Ceramics 


‘ | ° ° effe . 
. . in Diversified industries 
Copper Alloys 15, 95, 104 
243 328.329, 347 ri 
Cork Composit s 
Fabrics, Coated or impregnated Whether 
Fibre 
Friction Materials 21 
G'ass 286 
Graphite . work, or hydraulic action, + will mats 
Laminated Metals 104 338 
we 2 2 , 
Leather 214 ‘ tain greater operating ethciency with the 
Light Metals 44( : 
ome ry aa | \ rugged Roper Ser I This series is 
anganese ys l 
num Alloy 398 
eyeannue “ 338 built to pump clean liquids of all kinds 
416 | i 
0, 23 204, : and is available in standard or special 
274, 305, 30 8, 331 
)-341. 370 13. 42R he” built designs in 1 to 4300 g p.n pres 
459 | , 
Plastics, Laminated 327 Sures to 400 p-S. 
Platinum Alloys 104 
Plywood 443 
Powdered Metals 12-13, 36, 275 
278, 347, 386 





ler ler 
your equipment 1s cgepender 


upon pump tor tuel transfer, coolan 








Standard-fitted pumps are self-lubricated 


Resins 61 by the liquid being pumped helical 
Rubber & Synthetics. .8, 31, 72-73 ‘ ‘ 
214, 249, 261, 273, 280, 289. 326 gears of equal size run smoothly in axial 
342, 358, 360, 413, 422 em P . 
Silicones 202, 280, 342 . ydraulic balance yrecision ground 
Silver Alloys 104, 243 hy iri . I . prec grou 
Stainless Stee'. 2nd cover, 75. 108 > , P a 
si6. 906 cosmencnen and hardened drive shaft i-port desig 
Stee! 75. 82, 206, 225, 365, 439 | ; ilies : : . 
Rd . permits eight optional piping arrange 
T ! eel 366 
a 443 ments to cut down installation time and 
Zin 285 | ; 
- _ ’ costs. Investigate dependable Roper 
STRUCTURAL PARTS © 4 
Bars 75, 332, 439, 449 - 
Bushings 271, 380 
Castings. .90, 107, 223, 267, 292 . you in new or replacement installations 
320-321, 330, 378, 380, 399 4 
412, 414 Send the coupon today! 
Die Castings 204, 239, 241 
350 





pumps now and learn how they can help 





Expanded Metais 
Extrusions. 101-102. 273. 328 
331 336 428 

Forgings 291. 292-293. 414 

Metal Powder Parts 12.13, 
221, 275, 347, 380 

Plates 

Rods 223 


Shapes 
Sheets. .2nd cover, 2 


Stampings. .243, 282, 286. 319. 
394, 423. 
Strips. .2nd cover, 95. 273. 338 
416. 428, 439, 
Tubing. 2nd cover, 2. 32, 66 
81. 86 8. 95, 1N1.197, 2n 
225, 273, 294, 320.321. 328 
355. 363. 416, 428 
Wire 16, 95, 338, 392 
FINISHES 
Galvanizing 
Metal Spraying 
Paints & Lacquers 








GEO. D. ROPER CORPORATION 
Plating ’ 381 Blackhawk Park Avenue, Rockford, Minois 
Rust Proofi : 
+s let ne. . S81, a Please Send Catalog 951 
MECHANICAL PARTS 
Abrasives 
Adhesives 79. 
Bearings, Bali, Roller, and 
Needle 4th cover, 30, 54-55, ADDRESS 
69, 83, 85, 96, 118, 231, 364, 271, 
351, 390, 394, 419, 429 . 
(Continued on page 454) 


Have a Roper Representative Call 


NAME 


city 











COMPANY 


>RoDUCT ENGINEERING —- NovemMBER, 195] 








NEWARK "End-Shak” Index of 
— SIEVE SHAKER PRODUCTS 
ADVERTISED 
Lot In This Issue 


* 
Continued from page 453 


Bearings, “Oil-less 12-13, 36 
380 
Bearings, Sleeve 83 
264, 278, 332, 347 , 3999 
Bellows 2 , 352 
Beits. 8, 15, 19, 89, 91 221 264 
289, 373, 406, 462 

Bolts, Nuts, Screws and Rivets 
41, 45, 105, 227, 260, 279, 283 
286, 288, 308, 336, 350, 372 
376, 380, 407. 420, 477. 431 
Brekes 14 99 
Bushings & Grommets 271. 275 
332, 347 
Carburetors 426 
hains .11, 50, 76-77, 290, 344-345 
Cs) 432 
92-93, 304, 388 
99, 100, 264. 266 
412, 418 
Coilars 227 
Compressors 19, 248 
Containers 253. 406, 44( 
Controls. 318, 381, 382, 388, 408, 415 
Counters 17 
Couplings. Flexible 83. 268. 290 
344.345, 348. 420, 432, 456 
Couplings, Hose & Tube 81 
92-93, 251, 304 
Dampers 244 
Drivers. 11, 19, 20-21, 27, 50 53 
63. 70, 99. 266, 290, 344.345. 362 
382. 412, 433 
Engines 240. 292-293, 346 
Fasteners 35. 37, 41, 45, 105, 116 
227, 229, 243, 260, 279, 283, 286 
288, 308. 336. 350. 372. 376. 380 
407, 414, 420, 427, 431, 438 
Feeders 213 
Filters 80, 318, 372. 388, 426 
Flexible Joints 245 
Floats 238 
Gages & Instruments 233. 299 
366, 404, 420 
Gears. 6. 63, 83, 112, 263, 272, 282 
284, 381, 385, 398, 406. 408 
412, 420, 428, 433, 434 
Handles 414 
Hose 8, 81, 91, 221, 289. 352 
358, 447 

Hydraulic & Pneumatic Equip 
ment 1, 22, 60. 213. 248. 256 
257. 266, 280, 292-293 303 318 
323 354. 366 368. 372. 384A IRR 
397, 408, 417, 444, 446, 458 
” - Sulation sA0 
Motion is important in Locks, Hinges 411 
Lubricating Equipment 65, 239 


making sizing tests. Con- < 269, 281. 333 
Materials Handling 15 56.5 

forms to recommenda- 58-59, 292-293 

; : s Mountings 

tions for the motion to be Name Plates 264, 346, 408, 448 





. Packing, Gaskets. Seals. 8, 12-13 

used when making hand 18, 36. 71, 72-73. 92-93, 214, 221 

tet h % 246, 249, 251, 258, 269, 278, 280 

tests, issued by the Bu 302, 304, 342) 358 360. 364. 380 

reau of Standards 415, 432, 459, 460 

Photographic Equipment 295 

“ Shai? : tain han Pins 41, 105, 227. 414 

Here, in the Newark End-Shak"’ unit you get proper sustai ed and Piping Pe ee AR 

motion mechanically. You get the best motion without being subjected to Plugs 227 

: : : Power Units. .22, 248, 256-257. 323 

any human variation or weakness. This sturdy testing machine holds up to 368. 397. 408. 417, 446 

: : . : : Pumps 19, 56-57-58-59, 60, 8&9 

7 full height sieves or up to 13 half height sieves. It is designed for 8 248, 256-257, 299, 323, 326, 354 
‘ , 366. 368. 386. 397, 398. 4 

inch diameter sieves. Standard 3 HP., 110-220 volt 60 cycle, 1750 rpm —S. ai? ae. ach 4a. a 

Rings 12-13, 36, 278, 280. 302 

motor supplied. Special motor to order. eae “ae 

: , or | oR ti Machi 446 

We'll be glad to send you prices and descriptive ; a 358 


: : ; . ; . Scales 56-57-58-59, 315 
literature. And if you will outline your testing require- one 372 415 


. t : Shafts 410 
ments we'll be glad to suggest he proper sieve Sheaves & Pulleys 19, 264 
series to use. Shims 286 

Speed Reducers & Motor Re 
ducers. .3rd cover, 20-21, 27, 53 
63, 70, 83, 89, 99, 264, 316-317, 


. 335, 381, 385, 433, 434 
Spindles 217 
ire of serepe, «2c. Be, ade 3a, as 


Sprockets. 11, 50, 83, 282, 290, 432 

Strainers 372 

COMPANY Testing Soviomens 233, 250. 

. = 292-293, 299, 366, 374, 420 

° apes 326 

351 VERONA AVENUE + NEWARK 4, NEW JERSEY Tapes. 326 

Phitadeiphia Penna. San Francisco, Calif See m New Orteans. La. Los Angeles, Calif Housten, Texa Timers 428 
il Widener Bide 100 19th St 2 N. Wacker Dr. 520 Maritime Bidg. 1100 So. Alameda St P.O. ox 197 0 
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[ Index of 
PRODUCTS 
ADVERTISED 


In This Issue 
© 


Transmissions il, 19, 20-21, 27 
264, 362, 382, 412, 432 
Traps 233, 238 
Jniversal Joints 83, 418 
Jaives & Fittings. .1, 233, 238, 251 
256-257, 346, 354, 358, 372, 388 
413, 444, 457, 458 
Jibratory Equipment 415 
Vibration Dampers 244, 360, 456 
Washers 249, 275, 282, 347, 358 
Wire Cloth 48, 406, 454 
ELECTRICAL PARTS 
3rakes 306 - 307 
3rushes 12-13, 36, 278, 380 
Soils 276, 422 
Sonnectors 40 49 
sontacts 4, 49, 104, 106, 235, 338 
Sontrois & Control Equip 
ment 4, 24-25, 42-43, 46-47 
64, 67-68, 89, 99, 106, 219, 235, 
240, 250, 254.255. 260, 262 
278, 297-298, 302. 337, 353 
356, 367, 382, 383-384, 387 
395, 396, 410, 415, 441, 445 
457 
ros 273 314 
Sounters 356 
Slectronic Equipment. .40, 219. 240 
276, 315, 366. 374, 448 
=ans & Blowers 367 
3enerators 28-29, 421 
4eating Units 277, 326, 387 
nstruments 250, 276. 315. 366 
374, 377, 421, 436 
nsulators 302, 318 
amps 434 
Magnets 369 
Motors 3rd cover, 24-25. 28-29 
33-34, 56-57-58.59, 74, 87, 89 
97. 109, 242, 250, 312, 316-317 
335. 339, 357. 361, 367, 376 
392, 354, 401-402, 406, 421 
Rectifiers 41 
Rings 
Solenoids 262, 318 
Telephones 
Thermostats 








Timers 


Transformers 
Vibrators 

Wire & Cable 
Wiring Accessories 


DRAFTING ROOM EQUIPMENT 
AND SUPPLIES 


238, 248, 265, 295. 300-301 
396. 405. 434, 438 
FABRICATING METHODS 
AND SERVICES 
Assembling 340.341] 
Bending 292-293 
Boring 292.293 
Brazing 372 
Drawing 375 
Enameling 375 
Extruding 249 ] 336, 358 
Feeding 415 
Finishing 340-341 
Forming 10 375 392 
Gear Cutting 6 
Honing 389 
Molding. .8, 211, 249, 261, 273, 274 
289. 299, 302. 318. 326, 331 
340.341, 358, 370-371. 410 
422, 447, 461 
Planing 292.293 
Plating 372 
Pressing 299 
Rolling 
Shearing 
Spinning 
Stamping 282, 372 
Swaging 
Turning 
Weighing 3 
Welding. .4, 106, 237, 334, 359. 372 


3 
375, 435 
ENGINEERING AND 
PRODUCTION SERVICES 
103, 268, 277, 287, 355, 359 
375, 391, 418 
BOOKS 
308, 324-325, 400, 410, 424 
426, 436, 440, 442 
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Can any of these 
free services 
help you speed 
flefense production? 


New York State offers these aids to 
defense manufacturers and suppliers 


Help in Locating Subcon- Office in Washington. A 

@ tractors. The New York State @ NewYork State office is main 
Department of Commerce, through tained in the nation’s capital to 
its “Industrial Preparedness Sur help New York businessmen. This 
vey,’ can supply complete data on office sets up meetings with the 
plants and equipment suitable for proper personnel; provides informa 
production of specific defense items tion on government agencies; keeps 
\ prime contractor can speedily lo ibreast of current regulations and 
cate the subcontractor he needs restrictions; aids in preparing appli 
cations and other papers needed to 


New Plant Site Location.To carry on business with Federal 


@ help you establish new plants ———— 
or expand current operations, the 
Department will be glad to recom information on Current 
@ Federal Purchasing. As 


part of its service to businessmen, 


mend appropriate locations avai! 


able within the State. Information 


on labor, raw materials, power 


New York State screens notices of 


water, fuel and transportation will Federal procurement opportunities 


iid your decision. Inspection trips and circulates procurement infor 


ire arranged confidentially mation to firms within the State 


Write for 
bulletin 


New York State Department of Commerc 
Room 117, 112 State St., Albany 7, N. Y 


Please send me opy of vour free bulletin ** Defense Services 


of the New York State Depart me of Commerce 
Name 

Position 

Company. 


Street_ 


City 


1951 





- LORD 


BONDED-RUBBER 





MOUNTINGS ja 


m rove 
LO et 





























The primary function of LORD Mountings is to isolate 
vibration. When this is accomplished machines and equipment 
operate with higher efficiency ... run smoother, quieter 
service life is lengthened. Personnel fatigue is reduced . . 
production increased ... scrap losses diminished . . . main- 
tenance costs lowered. 

All these important factors mean added sales appeal, and 
you will improve your product sales appeal by eliminating 
costly, nerve-racking vibration and noise. LORD Mountings 
protect equipment from either internal or external vibration. 

Vibration-control should be planned as an integral part of 
your product. LORD Engineers will assist you to most effec- 
tively adapt flexible mountings to your designs . . . select 
mountings of proper type, size, and deflection . . . position 
the mountings for greatest effectiveness. 

Whether you make sensitive instruments or massive 
machinery, it will be to your advantage to make LORD Vibra- 
tion-Control part of design. For improved product sales appeal, 
bring your vibration problems to LORD . . . Headquarters 


for Vibration-Control. 


LORD MANUFACTURING COMPANY, ERIE, PA. 








INDEX TO 
ADVERTISERS 


Accurate Spring Mfg. Cc 
Ade! Division, General Metals 

Corp 
Advance Pressure Castings, 

Inc 
Airborne Accessories Corp 
Aircraft-Marine Products 

Co 310 
Alfax Paper & Engineering Co 
Alemite 
Allegheny Ludium Steel Corp 
Allen-Bradley Co 297 
Allied Research Products Corp 
Allis-Chaimers Mfg. C 
Allis-Chaimers Mfg. Co., 

Tractor Div 
Allmetal Screw Products Cc 

Inc 
Alumicast Cors 
Aluminum tIndustries, In 
Ambroid Co 
American Brass Cc 
American Chemical Paint Co 
American Emblem Co Inc 
American Engineering Co., Hy 

draulics Div 
American Fort-Pitt Spring 

Div., H. K. Porter C Inc 
American Hard Rubber Co 261 
American Insulator Corp 211 
American Manganese Bronze 

Co 414 
American Metal Hose Branch 

American Brass Co 81 
American Smelting & Refining 

Co 223 
American Steel & Wire Co 16, 52 
American Welding & Mfg. Co. 359 
Amn Metal. In 322.3209 
Anchor Coupling Co Inc 92.93 
Anti-Corrosive Metal Prod 

ucts Co. In 288 
Arkwright Finishing Co 265 
Armco Steel Corp 206 
Armstrong Cork Co Gaskets, 

Packings & Seals 18 
Arrow-Hart & Hegeman Elec 

tric Co 67-68 
Arrowhead Rubber Co 280 
Art Wire & Stamping C 392 
Arwood Precision Casting Corp. 412 
Atlas Powder Co 322 
Auburn Button Works, In 447 
Automatic Electric Sales Corp. 441 
Automotive Gear Works In 263 


Bakelite Co. A Div Union 
Carbide & Carbon Corp 

Baldwin-Hamilton Corp., Test- 
ing Div 292 

Barber-Colman Co 

Barco Mfg. C 

Barnes Co Wallace, Div. As 
sociated Spring Corp 

Barry Coro 

Bead Chain Mfg. Co 

Belden Mfg. Co 

Belgian Electric Sales Corp 

Rervitium Corn 

Bethlehem Steel Co 

BRiood Brothers Machine Co 

Bond Inc Charles 

Boston Gear Works 

Boston Woven Hose & Rubber 





Co 
Bound Brook Ojil-less Bearing 
c 


° 
Bridaeport Brass Co 

Brown & Sharpe Mfa. Co 
Bruning Co., Inc.. Chas 
Bundy Tubing Co 

Bunting Brass & Bronze Co 


C & H Supply Co 
Cambridge Wire Cloth Co 
Carboloy Co., Inc. 

Carlyle Johnson Machine Co. 
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INDEX TO Send fon youn Copy of this 


— ee a ee ee ee ree ae ae 


ethinenieaees CATALOG TODAY! 


Carpenter Steel Co 
Carpenter Steel 

ee y Tube 
Cash Va 
Chace C 
Cherry Rivet Co 

Div of Townsend C 
Chicago Metal Hose Core 
Chicago Rawhide Mfg. C 
Chicago Thrift-Etching Corp 
Ciba C In Araldite Div 
Clare & C c. P 
Clark Contr er C 
Cleveland Cap Screw 
Cleveland Worn ( 
Clifford Mfg. ¢ 
Climax Molybder 
Columbia Steel C 
Connecticut Hard Ri 
Conofiow C > 
Continental! Screw C 
Corning Glass Work j : iM 
Coto-Coil Co., I valuable information 
Cramer C ir ‘ 
Crane C \ 
Crane Packing ¢ s describing the line 
Cullmar ee ‘ : = 
Cuno Eng 








60 pages of 


of Honeywell 


Industrial Controls 


Diamond P 
Diefendorf 








ry > a 
[xe KIND of information you want, right at your 
tage A finger tips . on pneumatic, electric and electronic 


meet eens non-indicating controls for temperature, pressure 

nc eoprene 

DuPont de Nemours 
Inc E ! Plastics 

Durakool In » is 

Durez Piast Included are many types of switches and relays 


and humidity 


in 


Dynamatic Cere.. cul cores temperature and pressure controllers . . . many types 
f ° 7 . . 
stele of valves . . . and scores of other inexpensive, accurate 
Eagie Signal Corp and dependable controls 
Earle Gear & Machine ¢ 5 . T ‘ . 7 ; 
Eastman Kodak Co., Industria Catalog No. 8304 is complete and factual . . . contains 


tograph » oat . fs 
Co., Dynamatic detailed specifications for all products, with complete 


Eaton Mfg. Co., Foundry Div supplementary price lists. It belongs in your files for 
Elastic ge oe ready reference . . . send for your copy today. 

ec Geet Ge Gaus Ge Also ask to be put on the mailing list for Industrial 
gee eee a ee: OF Control News—a periodical publication devoted to 
me new and unusual applications of automatic controls 
Elliott Co 28-29 throughout industry. It is written by and for produc- 


Emerson Electric Mfg. Co 367 : ~ Ss < 
tion and maintenance men. Articles are illustrated by 


Paber-Castell Pencil Co., A. W. 360 drawings and photographs and graphically show how 
Fairbanks-Morse Co. . .56-57-58-59 jobs can be made easier, costs reduced and operating 
Fairfield Mfq. Co 284 ” a 2 . 

Farrel-Birmingham Co., Inc... 385 efficiency increased. 

Federal Bearings Co., Inc 55 . 
F al Mogu r ~ . ITvwe ae . ’ 

— ee oS MINNEAPOLIS-HONEYWELL REGULATOR Co., Industrial 
Ee SveGuete Gly. Co Pre Division, 4459 Wayne Ave., Phila. 44, Pa. 
Fischer Special Mfg. Co 
Fiynn Mfg. Company, Michael 
Foote Bros. Gear & Machine 

Corp 


Foote Gear Works. Brad MItIinNE€aAaPOLES 
Friez Instrument Div., Bendix 
Aviation Corp 41 one 
Fulton Syiphon Div Robert- 
shaw-Fulton Controls Co 
Funk Aircraft Co - 


Continued on page 458 “Brown Qustaumeats- 
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Oo the nydraulic 


no dead 


prevents 





accurate 


T1912 EAST 222nd STREET @ 


80% of all leading lift truck 
manufacturers use... 


YDRECO VALVES 


- 


—for smooth and accurate 
control of raising, tilting, 
and accessory operations. 
ind 
Accurate 


cut out 


rol valves build in the fast 
roper lift truck operation 
nherent in HYDRECO v 
king. Built-in 


ilves 
check valves 


Hollow-Plunger 


momentary 
erky operations. There ar 


jead spots in 
-O valve operation to create ¢ 


ressure peaks, damaging 


system 


Patented Hollow-Plunger 


spots to 


create pressure peaks 


valve assembly 


drop 


pressure 


cylinder while 


pressure port is opening 


ports 
in the 


are stag- 
plunger 
throttling 


HYDRECO EQUIPPED TRUCKS ut 


OPERATING COSTS FOR THEIR OWNERS 


Let HYDRECO engineers show 
you how your equipment can be 
made to perform faster and safer 
with HYDRECO Hollow-Plunger 


contro. 


valves 


HYDRAULIC EQUIPMENT COMPANY 


CLEVELAND 17, OHIO 








INDEX TO 
ADVERTISERS 


Continued from page 457 


444 
364 
248 
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Hermetically Sealed Transformer 


Another excellent example of “Engineered fluorocarbons” 


these transformer terminals utilize the United States Gasket 


Company's exclusive method (Patents Pending) of produc- 


ing a fused hermetic seal between TEFLON and metals. 


These terminals withstand severe 
mechanical shock and vibration 
and thermal shock. There is no 
strain-point as with fused glass 
to-metal or ceramics-to-metal 
seals. They facilitate assembly as 
there is no danger of breakage 
Another of many advantages- 

complete absence of DC plating 


Throughout industry, materials 
men are finding TEFLON'’s 
unique combination of proper- 
ties—plus United States Gasket 
Company Application Engineer- 
ing—the answer to many tough 
problems. 


If you require a material that is 
inert to all acids, caustics, sol 
vents, mechanically tough, heat 
resistant, extremely anti-hesive 
anc wear resistant; that has zero 
water absorption, is unaffected 
by extreme humidity and fungus; 
that is an ideal electrical insula- 
tor, especially where high and 
low ambient temperatures and 
frequency stability are problems; 
that may be fused to or “alloyed” 
with metals, carbon, silicate, 
glass, etc., to open other broad 
fields of application ask for 
catalog No. 300 or write stating 
your problem. 


*TEFLON is registered trademark of E. |. duPont de Nemours & Co 
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How to make 
efficient OIL SEALS 
with fewer metal parts 


Oil Seals must be designed for specific jobs. 

Improved rubber compounds are being adapted to more efficient 
sealing. Advanced moulding techniques have kept pace with oil 
seal design: today the complete seal emerges from the mould with 
metal and sealing element perfectly bonded, so that multiple metal 
housings are not required. 

G&K-INTERNATIONAL has pioneered many of these ad- 
vances to meet the needs of speed, material, lubricants, temperature, 
pressure, space and assembly. Making Oil Seals to seal your oil is 


our business. We can help you. 


d OIL SEALS 
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GRATON & KNIGHT COMPAN 





GRATON & KNIGHT COMPANY 
WORCESTER, MASSACHUSETTS Since 1851 
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Fenith Carburetor Div., Bendix 
Aviation Corp 


for that big, important job 

Take advantage of this more than efficient 

mating of trained, capable minds and a smooth 

functioning, versatile machine a combination with the 

proven ability to deliver any type of large, one-piece housing, 

cabinet or panel requiring thermoplastic materials. Molding your part 
in one piece might well be the answer to the high cost 

SEARCHLIGHT of sub-assembly procedures 


MPLOYMENT At Watertown you'll always find the perfect production situation 
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Mecitiens Want one constantly improving and expanding plant facilities, 
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¥ you specify v-belt drives for the machines you desigt 
you 


Il be interested in this clear statement of facts abc 
COMPARISON VEELOS, the link v-belt, and endless v-belrts 


the Adjustable V-Belt... 


These 4 reels of Veelos provide 
up to 316 standard v-be!lt sizes. 


COMPARISON TABLE 
VEELOS and ENDLESS V-BELTS 





Veelos V-Belts Endless V-Belts 


i a 








y on any drive without resett 


oard bearings 





ver delivery can be maintained becar 
rd y ts cannot be adjusted to maintain 
e tension of each belt in a matched set is kept 

’ nsion and provide full power delivery 
rm by removing or adding links. 


2 


availability of standard or spectal 





If you would like to learn more about 
Veelos —how it can save you money and 
keep your machines producing—write 
today for your copy of the Veelos Data 


Book. It’s free and full of facts! 


MANHEIM MANUFACTURING & BELTING COMPANY 
MANHEIM, PENNSYLVANIA 


THE LINK ae 6... ADJUSTABLE TO ANY LENGTH... ADAPTABLE TO ANY DRIVE 


Made in all widths in three types: regular, oil-proof and static conducting. Also 
double V in A and B. Packaged on reels in 100-foot lengths. Sales engineers 
in principal cities; over 350 distributors throughout the country. VEELOS ix 
known as VEELINK outside the United States 
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| STILL THE ALL-AMERICAN FIRST 
: 
Master Gearmotors have given more millions 
of hours of satisfactory service in the 
a —~ field than all other makes... COMBINED. 
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Production stamina, tool-room accuracy 
..lathe gets both with TIMKEN bearings 


fens “Economy” lathe is de- 
signed to fill a specific demand 
for a medium-priced lathe which 
has these two qualities: ruggedness 
for general production work and 
lo 
insure these two qualities, Rockford 
mounts the 


accuracy for tool-room service 


Machine Tool Co. 
spindle and gear shafts on Timken 


tapered roller bearings. 


With Timken bearings, the spin- 
dle is held in rigid alignment. Pre- 
cision is maintained. Gears mesh 
smoothly — with minimum wear 


even under the heaviest loads. 


Because of their tapered construc- 
tion, Timken bearings take radial 
loads in combina- 


and thrust any 


tion. Line contact between rollers 
and races provides extra lwad-carry 
ing capacity. The true re lling mo- 
tion and incredibly smooth surtace 
finish of Timken bearings prac- 


tically eliminate friction 


Timken bearings hole shaft and 
housing concentric, making clo- 
sures more effective. Because they 
are (1) precision manafactured, 
(2) engineered for the jo, (3) made 
Timken 


of Timken fine alloy steel, 


FINISHED TO CLOSER 
TOLERANCES 


Finishing to inc 
mess 
precise, smoot 
ance of Timke 


accounts ft 


honing operat 
ngly ac 


the amaz 
turing methods 
Company 

The T 
advanced de 
mar 


NOT JUSTABALL — NOT JUST A ROLLER 


mken Comre 
acknowledged le 
sign 2 precisior 
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THE TIMKEN TAPERED 


ot the I 


der 


ROLLER 


BEARING TAKES RADIAL 


bearings normally last the life of 


the machine 


When you buy or build machine 


tools, be sure they are equipped 
No 
bearing can give you all the advan- 
tages of the Timken bearing. Look 
for the trade-mark “Timken”. The 
limken Roller Bearing Company, 
Ohio. Canadian plant: 


Cable 


with Timken bearings other 


Canton 6, 


St. Thomas, Ont address: 


“TIMROSCO”. 


This symbol on a product mean 


sts Oearimes are the bel 


How ROCKFORD MACHINE 
TOOL CO. mounts 
“Economy” lathe spindle 
and intermediate head- 
stock shaft on Timken 
bearings to assure spin- 
dle rigidity and smooth 
meshing of gears. 


its 


TAPERED ROLLER BEARINGS 


AND THRUST LOADS OR ANY COMBINATION 





